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mutt \.%.. _ ^ 
litfclaa t l v r i i l M ar*rida-«laa»aiaa aalarlda ( l i t , AlBgCl) 
radaatiaa af a aaaaar * f staraldal ay a l l a aaataia* Taa p t m a t 
vark la aadartakaa 
( t ) f ayataaaiaa ataroldal dlaataraolaamarfa feaaitaf•totals 
as* taair sasatral atoiy, 
( i f ) to avtaad tht UAlH4 -AlClJ ( i t4) radaatloa at aaaily 
aaaaaalala ataratd*! feaaitafakatala9 
( t t t ) to araaara 
(a) hjrdroxytalo«thara 
(a) tntaathara 
•ad tfeafr aarfvatlr«a anion aaa aa aaad la atraotur* 
•loafdatfaa and ara d i f f laa l t ta twpmrm atfearaiaa aad 
( ! • ) ta aralaata taa ayatfeatla a t l l i t y • * *aa radastio* l a 
Wlta thla aajaativa, taa aaaital afca tala ( V - « I ) 
araaarad amd aaajaatad ta U A » 4 « * i e i 9 ( l t 4 ) « Ta* atr«at«*a at 
taa a a t t a l afca tala ami tfeatr fcyarigjailyaa* i n i a a t a • * * • aaa* 
aataaliaaad aa taa aaaia af aaaatral aa aa l l cat aatafaal atad&aa* 
VrtatMMt of S'<*-attaXaata*-4~a»a ( I ) aad I t * 3e~aaXara(Il), 
l £ -aaa ta* r ( l l l ) aaft 9B«*jr4ra«r(IV) aa«la*wlft* ^ 
ataaaat l a tfca araaaaaa af aaroatrifloariaa gar« tha 
t a t • ^ - • * r ^ - t n t a 4 i a a t * j r l « * (v-Jrixi) tagataar aAta §<*«KJN» 
«^**la4f«atkrla»a ( I X - X I I ) . 
( I ) X, H 
( I I ) X, CI 
( I I I ) Xt OAo 
(IV) X» OH 
(V) X, H 
(•X) X» 01 
(VII ) Xt OAo 
(VIXI) X, OB 
(xx) x» a 
(X) Xt CI 
(XI) X, OAO 
(XXX) X, OB 
Caapaaatfa ( T i l l ) aatf ( X I I ) a l ta Vf/mf 
(XX) raaaaativaly* 
(VII) 
itt9t« fer«naa (Liua4<-Aietsf tt«) 
tva iaaoarla •laftmala (XXII) 
liag aaatata aariTatlva (XVII) 
(XEV) ahla* g«ra 
(XVIXX) as aaatjrlatli 
o 
wit* Py/A^O. S i a l i c t o ^ o w i i ( a x and XX) 
«ttk 3^-rtl»ro 4mriwmtirm <vi)9 «hil« * ^ « M 
(Tfl) ftfferfed * «lacl« fMNtfart (XXI) wblob 
<tt«Mtat« (XXII) « M « «t«tjrl«tt«i« 
4»riT«ftiv« 
<T) X, 8 
(VI) X# CI 
(XIII) 
< » ) 
(Till) 
(XIX) 
a, OH 
01 OS 
a QAO 
01 04* 
( « ? ) 
(iri) 
(XVIII) 
(XX) 
a 
Cl 
M 
01 
Oil 
oa 
QA» 
OAO 
A#0 
\_7 OM 
(•II ) (XXI) (KOI) 
ffydrtiwiyim «f (IX) vil l i 
( XXIII) Md 3«-*y4rar tfcl^tlwr (XXf). SlaiUrljr 3f« 
dtrlratlT* (x) ri«*«*« (XXIV) md (XXtt). (XXT) AM (XXJTC) 
ua^rw^t • • • t y l t t i e a «tt* l r / M f o t t * • • (XXTII) « i (XXflll) 
i*«p«*ti*«irt «fcil« ( n ) g u v (XXEX) vfclefe f«ral»h«4 (XXX) 
oa aMtrlfttiwu 
V__/ 
(xx) x, n 
(x) x, ci 
-CHa-CU3 
(XXfll) X» B 
(XXIV) X» CI 
(XXV) 
(XXVI) 
(xxm) 
(xxrixx) 
3«caa-cua-ii 
s 
CI 
B 
01 
OB 
OA« 
(XXtX) 
o 
Fran taa abova a tody th« fa l loatag aal taat faataraa 
nay b« dravat 
( I ) Taa Mm apaatra af laanar la asatblalanaa abaaad d l f farant 
a p l l t t l n g pat tarn for «008. prat ana• 
( f t ) From ah l f t raagnat f t m aanataaad that afloator1*11? 
art «atad -oca§ protoaa aaana* a atgnlf laaat doaaflold 
aa t f t vttfe 1 aaraaaiag aaaant af taa raagaat* 
( f i t ) Waaa -°CHj natatjr af taa batarooyollo r ing l a aquatorial ly 
ar ta«tad, a poalt lva oottoa af faat vaa obaorvod whlla i t a 
riwmrm* alga notad for ax la t ly ar ia* tad «OCHa troop. 
( I T ) ttlxad bydrida raduatloa abovad ttiat aalpbar ooatalalng 
prorfooto vara obtalaad **aa -oCUa group l a aqaatar lal 
aad aUtla l a aaaa of axia l I jr orient ad -OGUa group 
aaaoadarr ateoaola vara abtalnad. 
C Hjaa ffftf|rofa|^ry af atarofda,! Hf^tfi| |a^ f^ f t^a 
Haaa apaatroaatr? l a addition to and l a nanjaaattoa 
with atanr taatranaatal taabalquaa, aad aaantaal traaaforaatloaa 
of f a r a a ra l tab la notbod fa r d l f f a r a a t i a t l a g bat aaaa laonarla 
aaapaanaa (T and I X ) 9 (VI and X) and ( V I I and X I ) . fnn tabla 
glTaa balav raaarda taa r a l a t l r a lataaalt jr a f aalaaalar iana 
and tfca raaal tant aataaia tan? far taa laanarla aanaaanda 
(T and I X ) , (T I and X) and ( T i l aad X I ) , Fran taa r a i t a af 
aalaaalar taa and taa raaul taat aataaia taa t t aaa plaaalblr 
%m annotated taat taa a jaat laa a f mjmf- ts aaaa aora proaounaad 
l a tfcaaa •*—• aaara 8 is asftallr artaata4. tala «a* a 
•sptafna* ay graatar l93-tf la*tal laUraat laa aatvaaa 0 1 0 —» t 
s*« «atal S af ftfca aataraaroUa f l ag . 
JUBnJMMaa«Jft 
(IX) 
. Katia aalaaal4 
flat raaaltaat 
laa . 
Ilfrtl» 
JLUUaU 
j U l a l 
TabW > 1 (Caatd.) 
* * 0 
**Q 
( » ) 
tiltf) 
in. 
, Tha aaatiaaaaa iataraat la aadittad a tara l i with 
alianmaatagftaal prop«rUM t having addltloaalrlaga aaatalalag 
bataraataa) aaafc • • asjrgaa, altragaa aad aalpaor araaatad aa * • 
aadartafca tfca ayatfcaai* at diaatarlai«aaa r i a aplratalaaalldiaaaaa 
f r « aaailr aaaaaaiala ataral dal kataaaa*/ A M Io( fi-ayaI»-«A-
ahalaataa* aaa ( x x n ) vaa traatad v i ta tat aalraaUe acid and 
^ _ ^ < ^ A ^ ^ ^ B ^ A 4^ aaw k ^ ^ M . dftj^aa^aittad. aaaatfda aaadaataa 
( XXXII) aad ( x x n i l ) vat* dataiaad. *^* ra«a ( S S f ) aad *^ -
iada daHTatlra (XXBT) Uad affdrdad taa N M aradaata (XOXI) 
aad < XXXIII) aal la S|«a*l«ra dariratiTa ( I I ) fa r laaad ( n a n ) 
l a addittoa f (XXXII) aad (XXXII I )* 
o 
(mi) 
•> (XXXII) • (XXXIII) 
(TXXtV) X m Br 
(xxxr) x . i 
• (XXXII) • (XXXIII) 
( I I ) 
Cto« l««t«eS v 
( T T t t X ) . 
(xxxn) 
•a »lailar 
(XXXII). Sc(-» 
******* (xxxmi) 
(xrtrii) (XXVfltl) (xxxi x) 
From ttta abovs study tas following points of ia toros t 
•ay b« drawn. 
1* 
9. 
3 . 
4 . 
I t has been found by oonparlag ta s absorption bands of frss 
lifl gross tn pairs of t t i iasol idiaoass boriag di ffsrsnt 
eonft garati no of s s lrsaa oarboa a too that t i l s sand i s 
b at hoofer oaati sa l ly shi f ted by about 10 on l a the isonor 
containing tas senatorial C | ^ H bond. 
Tas tsonar eontaiaiag axial C W raae M bond th i s band i s ~1 
always bataoohroalaaliy sh l f t sd by about 10 on 
Comparison of l a s pos i t ions of s ignals of tas astsrooyol ia 
ring «»ttiyl#as protons l a tas pairs of i s oners having 
d t f f sr sa t configuration of Splraaa o arson at on sboos tbat 
t a t s s ignal I s alwayw shl ftod dosafis ld in tao sas s of 
Isonor containing axial C &ugrmmm * bond* 
Tao ooaftgurattonal assigaatoat of tao d ias t sr so i soasr l s 
sa irota inso l id lnoass ana boon nods by eonaariag tao r a t i o * 
• f (H- l s ) and (M-CO < » , • - ) t s aolsonlar ion pas*, fan antat 
af ia t sroat in tnsss saontra U o a In tao r a l a t l r s lntonoi ty 
or tnoao fragnsnt Ion* ns sonssrsd to tao nolooslor ion 
In tas wans aoootra of oonoounds in vftlnn c |Ufr< m • 
bond i s nanatoyial , ion aoafc sorrsspondlng tn tao loan of 
tas nsthyl grown I s ansa nors ornaoanood as nonpar ad to tas 
i n wnlsh 0 i^rmm * »•** ! • a s l a l . 
It-
pwt - m 
The r e a c t i o n o f • t o r o i d a l ox taes with load (IV) aootato 
has boon reported t o g i r o d i a e r l o a l t r o o o coapounde, 1 , 2 - o x a s o l e e 
d e r i v a t i v e s or toe parent k e t o n e s . By a s l i g h t v a r i a t i o n of too 
raac t ion e e a d i t i o a a , wo have baan ab le t o develop a new mathod 
for t h e s y n t h e s i s of s t a r o t d a l gean l t roeo aad v l e - a l t r o a o e t a t e s . 
Traataeat o f 6-oslalno-0iX-'Oholestane (XL) aad i t a 
3 ^ - d e r i v a t i v e s , 3^-acetoxy (Xl*I)9 3^-hydroxy ( X L f l ) , 3 f - c h l o r o 
(XLTTT)9 3&-broao (XMV)9 aad 3^-iodo (XUV) with lead (IV) aoatata 
i n dry beaseae/Aoon gave the corresponding o£-acetoxy-6tA-nltroso 
eosrnoimds (XLVI-LI) toge ther with 5cv-aoetoxy-fl&-nitro ooapounda 
(LI1-LVTI). Acid h y d r o l y s i s o f (XLVI-L) regenerates the c o r r e s -
ponding parent k e t o n e s . 
tf-OH 
(XL) X. H 
( W ) X, OAo 
(TLII) t , OH 
(TMII) X9 CI 
(TJLTV) Xt Hr 
(TLV) Xf I 
AoO 
(XUfl) X» H 
(XLVII) X, OAo 
(XLVIIl) X» OB 
(XLX) X9 CI 
( M X, Br 
( t i l ) X9 I 
( U I ) 
( U 1 I ) 
(uv) 
(WT) 
(LVI) 
(wui) 
x# 
x. 
Xf 
x. 
* • 
x» 
fl 
«JAO 
OH 
01 
Br 
I 
JU 
l««d (ir) iMttt« ««r« th« ptfwt I f tMi (XXXI) «MI aMIUaa 
pr^Nots (UX) «« (LX), nftftl* tfc* r«mi«M • * D<
 f ? • 
«M«tarat«« •XIMM (bXX) « 4 (UBI) gwrm mmlmmlrmlr Utm 
mmrrmmw*ilag k»t«a«s (LXfll) aatf (ItXfV) ntp«ftiv«l]r. 
(ton) (wx) (W) 
(un) x 
(b i l l ) X 
HOB 
0A« 
0 1 
<t«IIZI) X • QAm 
(knv) x • 01 
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REFERENCES tt£ 
SlMiAHY 
rurt-i 
rrarioaa a*** fraa taoaa Ia»#raWrio« doaarlaa4 taa 
U t U M alaalaiaa artoiaa^aaaatas afclariaa ( i l i » AlayU) 
rodaotioa af a Mr iNr af ataraiaal t f t U o aaotalo. Tao > m < r t 
work la aadortakoa 
( t ) to ayntaoalao • toroidal diaatorooiaoaoria aaattalakataU 
•ad thoir spootral atodjr, 
( i f ) to oxtoad taa UAlH 4 - * lC l 3 ( l i 4 ) rodaotioa off oaally 
aoooaalblo atoroidol boat taiokotola, 
( t t t ) to proparo 
(a) aytrasytaioataara 
(b) thiootbora 
•ad thotr dorivatiToa wfeleb oati bo Mod in atruoturo 
olaetdatlea aad aro d i f f icul t to proparo otborwloo aad 
(ir) to oral oat o taa ayataotio u t i l i t y of taa rodaotlaa i a 
atorolda, 
11 ta this obJoatiTo, tao aaafttaftafeotaU ( V - t t l ) aara 
proparod aad aabjaatod ta UAl f l 4 - * lC l 9 ( is4 ) . Tao atraatara of 
tao haa*tat«*atala aa* taalr artraga—ljr—4 ptBtotU aova • * • » 
catabliatod aa taa baala 9t aaaatral aa v a i l • * taaamaal ataalaa. 
- i i -
A
* ftmtlwf of StTOtdal hoatthioHataU 
Tr«ata*«t mt l<*-a*alaataB~6-oaa (I ) aad i t * 3|3-aal«ra(ll) t 
S|«-«aatesjr(IIl) « d 3^«*ydrosjr(IV) aaalafixalta B «a»r«a»t*-
•thanol la tfca araaaaaa #f aaroatrlflaarloa f«ra taa aorra«poa4-
lag ^-axr-tot-t&iaclaathjrlaaa (V-*III) «*•**•* a i t* e<***r-
e^-tblaitlaatfcjrlaaa (1*411 ) • 
ViT 
( I ) X» H (V) X, H (IX) Xt B 
(TI) X, 01 (VI) X, CI (X) X9 CI 
( I I I ) X, OAt (VII) X, 0A0 (XI) X, 0 An 
(IV) X, OB (VIII) X, OR (XII) X# OB 
Coaa+aarfa (VIII) aai (XII) atth Fr/At,® farala*a4 (VII) 
•art (XI) raaaaatlvalr* 
•• Hint nrfrtft rUHttlff tf lnjiMfmrif 
Niaa* ar«rli«(LiAia4-AICt9| H4) r««B»tft«* • ! (V) 
faraiafca* tw iaoa»rla alaaaala (XIII) aa4 (XIV) afclaa gmm 
aarraaaaatfiac aaatata aarivatiTa (XVII) aatf (XVIII) «a aaatjrlatioa 
with Py/*Gj}. SitAlar compounds {XIX and %x) wor# obtained 
with 3f-«hIoro d«rir«tiv« (VI) , wblle 3^-aaatoxy darlTativa 
(V?T) afforrted a s ing l e product (XXI) whiob wa« ohaagad to 
dlaeetate (TXII) upon aoatylatlon. 
Vit 
0 S 
\ / 
(V) *» H 
(VI) X, CI 
1 
X » 
(nn) H9 OH 
(XT) 01 OB 
(XVII) 3 QAO 
(XIX) 01 OA* 
1 
J. 
(XIV) S 
(xri) ci 
(xmi) H 
(XX) 01 
8 
OH 
OH 
OA« 
OAO 
AaO 
*ff*mf\ 
QMm 
(VII ) (xn) (xai) 
-IV-
Hydrogoaolyolo of (IX) wltu alxod bydride afforded ttiloettier 
(XXIII) ond a'-Hydroxy thioottior (XXV), a i a i l a r l y 3^-ehloro-
Smrtrmtirm (X) yloldod (XXIV) and (XXVI). (XXV) AMI (XXVI) 
undorwoat cootylat ioa with Py/A©30 to giro (XXVII) «ad (XXVIII) 
roopoetlvolvf l U U ( XI) garo (XXIX) vfclofc fttrnlobod (XXX) 
on oootylatloi i . 
(IX) X, H 
(X) t , CI 
S«CB~«C8g 
(XXIII) Xt B (XXV) 
(XXIV) X, CI (XXVI) 
(XXVII) 
(XXVIII) 
flMUla-
B 
CI 
a 
CI 
•CBg-ft 
R 
OB 
OB 
OAo 
OAO 
(XI) (XXIX) (XXX) 
-V-
Frora the above study the following salient features 
•ay be draws 
( i ) The HB speetra of isomeric oxathlelamee showed different 
sp l i t t ing pattern for «O0Ba protone. 
( i t ) Fro* shift reagent I t was aaaeladed that eauatorialljr 
cries ted «"0G8a protons shewed a significant downfleld 
shift with Increasing amount of the reagent* 
( i i i ) When -OCHa moiety of the heterocyclic ring i s ooaatorlally 
oriented, a positive cotton offoot was observed shila i t s 
reverse sign sotod for axlally oriented -O0Ha gross* 
( iv ) Mixed hydride reduction shoved that sulphur oontalalag 
products were obtained when -OGB. gross i s equatorial 
and sh i lo i s oass of axlally oriented -OCHa gross aeoondary 
aloohols were obtained. 
C. Mass spectrometry of t^ro^dal h e 1 t ^ o ^ t f t l s 
Mass spectrometry in addition to and in conjunction 
with other instrumental techniques, and ehenloal transformations 
offers a rel iable method for differentiating between isomeric 
compounds (V aad IX), (71 and X) and (VII and XI). The table 
given below records the relative iatoaslty of molecular loss 
and too resultant hstomle ions for the isomeric eommommds 
(T a*4 XX), ( n s U D s i l (Til an* XI). from tins ratio of 
moleonlar torn and the reosltaat hot ami c ion i t asm plausibly 
ho cemclmdod that the ejection of On^Ony* i s mamm mars prosomsood 
la tHos* •«•«• wbtre J i s axially oriented. This oaa be 
•Ti»l«iB««l by graatar i , 3-d i axial U t f r t t t l o a batwaaa 0 | 0 
an* a*ial 8 of the h«t«ro«yoiio ring. 
TABLE 
1 : 
Ratio batveea a*ia«aiar 
tea aad tlM reaaitaat 
tetania ioa* 
It 111 
!!?•! 
Ill 
JU1*1 > 
« a — > 
•# 
t * 
Cn) 
- v i i -
yxiLg - l (Oontd. ) 
AOO 
A«0 
lift* 
M U H L 
• t 
Tli* eonttnaaua 1ataraat la nodiflad a tar old with 
nharaoeolojiioal »ropartl«a, bavlng additional riaga aoatalnia* 
hataroatoa anon as oxrgan, altrogaa and aulpbur proaptad ua to 
an dart air a tna arntaaala of dlaatariolooaarlo apirotMasolidftaoai 
fro* oaallr aoaaaalbla ataroidal katoaaa. Whoa a«tfr-arala«aV>(* 
a*olaataa-d-aaa (XXXI) w*a traatad with taloglraoUe acid and 
aaamalan aarnoaata in dry aaaaaaa, dlaataraolaoaarla prodaata 
( m i l ) and ( U H I I ) wm aatalaad. 3f-Broaa ( XXXIV) and »f-
lodo dartvatlra (XEBT) alaa f l a y dad ta* a«aa aradaata (SCSI) 
and (XXXIII) ahlla *f-«tolara darlvatlva ( I I ) faralaaad (USTI) 
l a addlttan to (tXXII) and (XXXIII). 
-viii-
(xra) (XXXII) (XXXIII) 
* (XXXII) • (XXXIII) 
(XXXTf) X m fir 
(xxxr) x • t 
(It) 
Md (TTtXX). 
• (XXXII) • (XXXIII) 
(Txsn) 
o f ( XXXTI) *f f»r*»4 
•UiUr trtatawt 
(XXXII)* § * -
(xxxrm) 
- IX-
(xxxnt) ( XXTVIII) ( x) 
i . 
3* 
Fron tao afrowo study tho following points of lntcroat 
bo dram* 
It has boon fooad by oonaarlng tho absorption bands of 
froo WH group In pairs of thinsolidlaoaos hawing dlffsrsnt 
configuration of splrane oarboa atoa that this band i s 
bathoohrooloaUy shifted fry about 10 on"1 in the 1 sonar 
containing tho oouatorlal C d,p£ran< * bond. 
Tho isoaor ooatalnlng axial C ^ p | r > a - n •••*• t w > »a»d i * 
always bathoohromieally shifted fry about 10 —~* 
3 . 
4 . 
Coaparison of the positions of signals of too Heterocyclic 
ring asthylene protons in tfra pairs of isomera having 
different configuration of Spiraao oarboa atoa shows that 
this slgaai Is always shift ad dowaflold la tho oass of 
sonar containing axial C j-fc 
Tho oonflgaratlonal as s i gaaoat of tan diastsreoleonerlo 
spirothlaaolidinoaos has booa aado fry oonparlng tao ratios) 
of (M-lo) sad (M-CO CKjS-J to aolooalar ion poak. Tao pa&at 
• f intoroot ia tfroso opootra Uoa la tat ro lot IT a iataaalty 
of tfrooo fragaoat ioaa at otaaared to tao aaUontar ioa 
Xa tao aasa opootra of ooapoaaJs l a whioh C a^rniitt- M boad 
i s equatorial* ioa poak orroo ponding to tao loss of tao 
aothyl gronp to aaoh aors proaoanood as ooanarod to tao 
oonpoond in whioh C A ^ , ^ ^ ff band ia aatal* 
-x-
Part - Ti l 
The reac t ion o f s t e r o i d a l ox taee wi th lead (IV) a c e t a t e 
has been reported t o glwe d l a e r l o n l t r o s o ooapounds, l 9 2 - o x a s o l e s 
d e r i v a t i v e * or the parent k e t o n e * . By a s l i g h t v a r i a t i o n o f the 
r e a c t i o n c o n d i t i o n s , we have been a b l e t o develop a new aethod 
f o r the s y n t h e s i s o f s t e r o i d a l gean l troeo and v l s - n l t r o a o e t a t e s * 
Treatment of 6-orlailno-avC-oholestftne (XL) and I t s 
3 ^ - d e r i v a t i v e s , 3j>-aceto*y (XLI) , 3p~hydro«r ( X U I ) , 3p-ohlore 
( X L M l ) , 3)-browo (XLIV), and 3jMLodo (XLV) with lead (IV) a c e t a t e 
In dry bentseae/AaQ'T gave the corresponding 3^-ac*toscy-d</-nl t roso 
oosmotmds (XLVI-Ll) together wi th a v - a o e t o x y - 6 p - n i t r o compounds 
( L I I - L v r t ) . Acid h y d r o l y s i s of (XLVI-L) regenera te s the o o r r e s ~ 
ponding parent k e t o n e s . 
tf-OH 
(u.) x, n 
(XtA) X, OAe 
( X U I ) X, OH 
(TLIII) X9 01 
(XLIV) X, Br 
(VX) T, I 
(XLVI) X, H 
( X L t t l ) X, OAe 
(XLVIII) X, OH 
(XLX) X* CI 
<t ) X, Br 
(LI ) X* I 
(UII) X» H 
( U I I ) X, OAe 
(LIVf) X» OH 
(LV) X, CI 
(LTI) X* ar 
(LVII) X» I 
-XI-
StffS-Cyelo-BCWioU»t•»-«-•»• axiaa 9m t raataaat v i t a 
load ( I V ) aaatat* f a r * tha »araat toataaa (XXXI) and addition 
»ro4«ata ( U I ) and (l*X)9 atelia tHa raaet lon* of ° ^ » ^ -
tnaataratad aslaaa ( L H ) aad ( L X I I ) gara asalaalval? taa oorraa-
aandlag kataa** ( L U I I ) and (1*HV) raaaaatlvaljr. 
0 OA 
(XXXI) (ux) <Mt) 
( l i s t ) I 
(win) x 
04* 
01 
(uan) x • o*# 
( U K f ) X • CI 
CHAPTER - I 
SYNTHESIS AMD MIXED HYDHIDS RgDUCTION OP STEROIDAL 
ITRtfTTTrtOWSTALS 
•FHEOKEflCAl, 
A nunaer of s teroidal as wall MI non-steroidal ketones 
flora been converted l a t o the corresponding oyollo ethylene 
(1,3-oxatniolann) and trlMethylene ( i t3-o*nthiaae> h e n l t a l o -
Icetals by eaploylag e i ther aseotroplo d i s t i l l a t i o n or a* 
evehange nethod with the corresponding beeUthioketal of aaetene 
and aoatianoua renewal of coeteae. DJ eras si sad ooworfcers1 
showed that f -4»ereeptoethaaol resets readi Ijr fa the preeeaee 
of s ine chloride with unooajagated earbonyl group to y i e l d 
the corresponding oyel io ethylene hea l th ioketa l s . thus 
androstan-l?^-ol<-3-one-i7-aoetate ( I ) , e t i e h o l a n - i 7 ^ - o l - 3 -
one-17-aoetate ( I I I ) , estrone and i t s aoetats (V aod VI) 9 
^
5
-androstooV!^-ol-i7-on«»-3-aoetate (IJC), allopregnao-3p>-ol-
30-one and I t s 3f-jrl aoetate (XI and XII) as wall as A * " 
prejpien-3^-ol-30-one and f ta 3f«yl-aoetate (XV and XVI) vara 
converted in the corresponding oyol lo henithioketals ( I I f IV, 
V I I , VTIT, X« T i l l , XIV, XVII and XVIII)* 
PAS 
( I ) t - 4 * 
( I I I ) 1-^H 
L(MJ,mci3 
(Hi) fWfl 
(IV) »-^H 
2 
l-OB fZoCt, 
(V) % m <M 
( V I ) X m 0*O 
( v i i ) x * a 
( V I I I ) X • AD 
4«0 
• t t t 
( I t ) 
• • • » 
(xr) x - on 
( X I I ) t • OAO 
(xxit) x • on 
(XXV) X • OAO 
(XV) X 
(XVI) X 
on 
OAe 
( x v i x ) x m <*a 
( W i l l ) X - OAO 
I t lias been reported * that X i B -aneetorated ketone* 
do not react with £-aeroaptoethaiiol in the prosenoe of sine 
chloride bat a saturated carbonyl reacts s e l e c t i v i t y ! e . g . 
Z^-androeteno-3, lT-dlono (XIX) afforded the o or responding 
lT-athylena healthloketal (XX). 
(XIX) (XX) 
&-ttereaptoathaaal reacts with ^
 f ft -«asatarated feetesjss 
in the pressaa* of s-tolaenesalpaoalo aaid. Thac testosterone 
4 
or l t a aaatata ( XXK aid XXII) wara oonrartatf to ttio 
S-athrlaaaliatttthlokatala (XXIII and XXIV) la l t i i than 20* 
SH 
( XXI ) X . <^ 
OH 
41 
(XXII) X - <^ 
0A0 
H 
(XXIII) * * < 
(XXIV) X S < ( 
Oil 
a 
jtadr©at-4-ana<-3,tT-dlona (XIX) andar a l a l l a r ©ondltiona 
provided, 3 f lT-tolaathylaaa haaithlokatal (XXV). 
(XIX) 
(XXV) 
5 
In th« praaaaoa or plpsrldine , ? -««roapto©tUanai 
tmdargoaa l ,4~addlt lon with a • t o r l o a l l y unhindered <
 t a, ~ 
unsaturated koto grouping. Tims A 3 t i e - p r a i a a d i a a 3p-#t -a0-
ona-3-aeetate (XXVI) and A 4 » 1 0 -pragnadlon-3 t 20*dloaa (XXVII) 
affordad oorraapoadlng tep-aytfrojor athylaareapto darlvatlvaa 
(TXVTTI) and (XXTX) l a axaallaat jrlald. 
(xxvt) 
r-Sfl -(caa)a-aa 
(xxvi II) 
(XWIl) (XXIX) 
6 
Djtrassl and Goraaaa shoved that Z \ • -22a-eplrodlen* 
(XXX) with
 f-aeroanteethanol in tha preasaae of 
p-toluenesalphonlo aoid fur ol a had (XXXI) In about 10* f t a Id. 
CoStp-, |,»<>« 
(XXX) (XXXI) 
Of eras el and Goraaaa a l so obtained a ntuassr of 
t iaaithlokstals by rsfluxing tha teetooes with p -saroaptoathanol 
In dry beaseaa using p-toluenesulphonlo aeid as a c a t a l y s t . 
This aattiod serves vary s a t i s f a c t o r i l y for tha athylaaa 
hea i th loketa l s of saturated hat one a ( XXXII, XXXIV, XXXVI and IX) 
hat ansatnratsd katoaaa Ilka A 4 ~ 3 - k a t o s tero ids (XXI, XXXVIII 
sad XL) gare tha da a ir ad produot l a only aadloara y i e l d . 
(TTXI1) (XXXIII) 
(txmv) (xxw) 
(xxxfti) 
ABO 
(ix) (x) 
II 
|-SH 
L O H , P - T S O H 
=> 
(nor) (XXIll) 
(TTWIII) (XXOX) 
(XL) (XU) 
(J 
; -Moroaptoproptnol in boasono In too pr••«•«• of 
p-tolataooulpBOato oold aaoorgooo ooadoaoatlon «t ta * «»i 
of k* tones (XXXVI, IX, XXXIV, XLV) foraftag trlaotajrlono 
health!ok* t a l i . 
•or 
(XXXVI) (XLII) 
(IX) (XUII ) 
A»0 
(XTXIT) (XUV) 
10 
OH 
SH,p-TsOH 
(xur) {tun) 
Fleaar* oomrartad katoaaa (XXXII an* XMTII) in to 
eorrasponding healthlokatala (XXXII) and (XLVIII) using 
B-aoreaptoataaitol and BPg-otheratn as a eondanslng agent. 
Hoa» •r J -«th«rrt« 
(TLVII) (XLVIII) 
Robert and rtrown asiag p -*aroaptoathanol and 
n-tolaanaanlpnoaie aeid oomrertad danydroon o l i c aeid (XUX) 
Into dahjrdrooholle aoid trlhaaitbloatnylaaa katal ( t )« 
COOH 
CSJIt •-*•** 
oou 
(xux) <L> 
l l 
Klial at a l . obssrrad that whan onolastaaoaa (XXXII) 
was treatad with ^-awreaatoathaaol in dry aaasoaa using 
p-tolQenesulphonie aeid two para diastareolsoaario tor as 
(M and WT) vara obtalnad while tha previous r e s a l t showed 
tha formation of a s ingle produot. 
(*XXII) (LI) ( U I ) 
Karaas obtalnad two diaataraoiaoaarie aaalthiokatala 
(LTTT and LIV) froa 3 -dihydrotestosterone aeatata ( I ) using 
B«aaraaptoathaaol and p-toluenesuiphonio aeid. 
OAa 
( f ) ( U I I ) (UV) 
12 
Uoop«r at al« showed that reaction of 4<-hydro«jr<» 
ahol«at-4-an-3~on« with 3-aarcaptoathaaol y la ide four laoatarlo 
haalthlokatala aaong which nay ba iaolatad two whoea A-riag 
•onfigtirationsara (Uf) and (LVI). 
(ur) (i-vi) 
13 
Mixed hydride redaction of healthiofcetals 
SI nee the appearance in 1947 of the f i r s t paper 
ooneernlng the preparation and proportlos of l l t h i u a alualniua 
hydride and i t s application to reduction of organlo functional 
a groups , tho aroa of eoaplex ae ta l hydride reduction baa grown 
at a phenomenal rata* Llthiua alualniua hydride has proved a 
v e r s a t i l e reagent for reduotion of oany organlo functional 
groups with tho notable exceptions of other linkage aad carbon* 
carbon au l t ip l e bonds* 
The best understood of the nixed hydride i s that prepared 
by treatment of alualniua ohlorlde with l l t h i u a alualniua 
hydride* Although a nixed hydride has been prepared from 
various r a t i o s of LIAl»4 aad AlCl3 , those prepared froa hydride 
aad ohlorlde in ra t io s of 3 i i # l i t . It J, and l i e have been 
u t i l i s e d for reduction aost frequently. The f i r s t three of 
these ra t ios correspond to the St ioohioneir ic ra t ios i a 
equations 1*3* 
n UAIM4 • AICI3 » ' •» a u c i • «ALH3 ( i ) 
LiAlH4 • AW13 * UC1 • 3 AlBaCl (3 ) 
Li AW. • S AIOI, ••» UGl • 4 AIRC1. <»> 
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la mmmy redaction*, particularly in thoe* studied by 
l t t i* l and coworker*, the ra t io of hydride to chloride la l t « 
(equation 4 ) . Aahby and Prathor1 0 have oonflraed the e a r l i e r 
a*•ovation tit at th i s raagaat, and tho«* of lowor r a t i o s of 
hydrid* to chlor ide , aerely ooataiae aluaiaiua dlohlorid* and aa 
evoe** of aluaiaiua ohlorld*, ta* lnsolabl* l i t h i a * oh lorid* 
UA1H4 • 4 A1C13 * UCl • 4 AlHClg • AiClg (4) 
being eoaplevod with e i ther too AWCl- or AlCl^ 
The hydrogenolyel* of heal thlolce ta l e by *alx*d hydride* 
(LlAin4-AlCl<| t i i 4 ) reeul te i a the cleavage of the oarbon-
oxygoa bond **olu»lY*ly foraiag thioethor ( L V I I I ) . The 
eoapounda reduced and the y ie ld of the product* are shown ia 
Table 1. 
o LiAlH., A lCl , ( l t4 ) (CH-) S *" * »R» 051 S (CU«)_OU (5) 
a
 " 3 ars> * B 
(LVII) (wriii) 
Table - i 
" «• a Tleld(*) 
"-Via 
CBn5 
Vi 
Cyelohexylldaaa 
4-Mthyl oyolohexyltdene 
4-t -natyleyeloaexyl ideae 
4-t-Btityloyolohexylidene * 
3««holaatanylidene* 
3-ftornylldena 
Cyelohaxylidaaa 
• Trans iaoaer 
l a ao«t iaataaaaa, the y i e ld* of hydroxy aalf idea ara 
osao l toa t . l a the fow eaaaa whara y la lda wrm low, thia vaa 
traoad to farthar hydrogaaalyala at tha a,-hydroxy ethyl 
aalf ldae (LVIII) to athyl aolfldaa ( U X ) ( e q . 6 ) . 
UAIH.-A1C1, 
an» CT s caaca oa 1 ** sn* ca s CH_CH, • ) 
*
 a
 MCI, a 3 
(LVIII) (tax) 
^ s 
a 
CH3 
H 
m3 
-
El 
a 
a 
a 
a 
a 
a 
a 
a 
a 
2 
a 
3 
3 
83 
T4 
7t 
8 8 
78 
• 1 
80 
66 
80 
8 
14 
89 
91 
16 
ny employing longer reaction time, t h i s further 
hydrogenolysis oan be often brought del iberate ly so that the 
aafor reduction produote of the heaithioketit is may he ethyl 
thioethorn. Pertinent data are shown la Table I I • 
ft S—, 
' ^ LlAlHA-AlCla 
2 4 iw»c»i-s-CHa-CHaoa • Hu*cti^«cu.ca3 
Table II 
R 
•"Vis 
• " V i S 
<V?5 
C 8 H 5 
Cyelottesylideae 
4-t-Butvlcyolohexylldene 
4-t-Btttyloyolohexylldeae 
S-Cholestaaylldeae 
a-Borajrlidene 
« * 
H 
°»« 
n 
OTa 
t.hr. 
ao 
18 
24 
4 
3 
24 
16 
30 
12 
HI Cil3 
cu3CHaan 
34 
32 
86 
73 
6 0 
46 
90 
fraoe 
ffoae 
eld( *) 
caacd3 
34 
32 
traoe 
7 
23 
37 
37 
69 
3 1 
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Radtiotlon of the s tereoiaoaer ie 4-t-butyloyolohaxaaone 
ethylene aonottiiottetale (LX) and (LXI) care the Mixture of 
t rans - and ©is-4-t-butyleyoloh»xyl ?-hydroxy*thyI thloether 
(LTTI) in eaeh ease . 
(ff,C) (H3C)3C 
(LX) ( L S I ) 
(1»4) ' 
(CH3)3C 
Et a a 
3 CH_CH_OH 
a a 
(LXII) 
12 Brown and Leggetter raportad the borontrlfluoride 
and alandaiua chloride eat alysed red notion of 1,3-oxathiolaaea 
by l i t h l u a alaaftalaa hydride in dlathyl e ther , fae pertinent 
data ara giren tealow in TabI* I I I . 
• J O * 
0 0 0 0 0 « 4 0 < « Q 0 * » 
<e 10 * o «• 
( i a >* n 
H g go (• 
© «D O O « 
M 0 © *• 
I I I I tt « *> o a o 
*- *>• <J» W Ok 
w w w w w 
^ 4 0*4 #Mf 0H4 ^ 4 
o o o o o »» » « « «_« 
*U 
C B B t C t O t B t E V C t S K B ! 
r t e o t s t e » « •* §o 
n te •* « « « e s s: 
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*eohanisa of hydroxonolyols of aootals and hcaithjokotals 
with Llthloa aluminium hydride - aluwjaiu* ohiorido 
«5Ucl and coworkers reported the roduotloa of 1,3 
oro l io heart th ioaoeta l s and k e t a l s (1 ,3-oxathlo lanes) with a 
Mixture of l i t h l u a alualnlua hydride and alualnlua ohiorido l a 
eth«r so lut ion . They found that in ovary easo cleavage of only 
tho oar Hon oxygon bond ooourrod. Extended roaetloa t i a e s gave 
further reduction of the hydroxy thloother to tho dialkyl 
sulphide. 
Attempt?by the saao authors to reduce a hemithloketal 
with a mixture of borontrifluoride and lithium aluminium hydride 
were uniucceasful, resul t ing In pract ica l ly complete recovery 
of the hcatthioketal . Thu*, borontri fI ioride-11tuiura alualnlua 
hydride reduction of 4-t-outyloyalohexanone ethylene heaithioketa 
rave, in 3 hoars, l e s s than 2* of the hydrogenoiysed product* 
whereas the ooabtaatioo of alualnlua chloride and l i t h l u a 
aluminium hydride, under otherwise ldent loal oonditioas y ie lded 
a« to »0«C of the hydrogenolyaed produot « 
Although redootioa of the 4-t-butyloyolohexanone 
ethylene heaithloketal fa i l ed to oeour with the »fy-UAUi 4 
ooabiaatlon, laoaerlsat ion of the two individual isosjsrs of 
th i s ketal did take place readily and c learly with the alxture 
of «r_-U MM. or with BP3-etherate alone (equation T). Suoh 
I soaeri satl on was a lso ohtalaed by AlClg alone in ether so lut ion 
hut aoeownaaled by soaa further deooapositloa. 
21 
(CH3)3C Bf3 In ether «* 3 
JU2lt£ 
n p 3 * A l c i 3 i n 
or ^ ncrcT In e ther 
(h%) (u«) 
On the b a s i s of t h i s Information, a mechanism for the 
hemi th loketa l redac t ion was proposed i n v o l v i n g f i r s t the 
formation of the re f lonanos - s tau l l l sod oulphooarbonluui ion 
which could not be reduced by the hydride bat did permit 
i s o m e r ! s a t i o n . Reaction of t h i s i on with the mors n u o l e o p h i l i s 
c h l o r i d e i on from the aluminium c h l o r i d e , but not with the l e s s 
n u n l e o n h l l i o f l u o r i d e ion from BF.,, gave the A - h a l o t u i o e t h e r • 
whloh in turn could he read i ly reduced by the hydride to the 
hydroxy t h i o e t h e r ( U V l i r ) . 
A- r-
AlCl 3 ^ 
(uru) 
\c* 
»' V j;ciia>n-o-Aici3 -rf-
C e ^ <»a )B -O-A~10la 
H CI 
( C H ^ - O - A l C l ^ 
UAlH 
R H 
/ \ 
H 0 
am iL 
ft H X 
R» 3 
(OB ) 
( L V I I I ) 
2 a. 
nrown and Ueggetter reported that borontri f luoride 
w i l l eatalyee the reductive cleavage of 1 ,3-oxathlolaaes by 
l i t h l u a aluadniua hydride In diethyl e ther . Uowever the 
y ie ld of rednotlea products l a depeadeat upon the aode of 
addition of the reagent and upon the phyaleal atate of the 
hydride. When eontnolar quAatltiee of the oxathielaae aad 
l i t h l u a alnalniua were treated with ethereal BP3, 39* of the 
to ta l Isolated product was the hydroxy thloether aad the 
renal nder (61 i) waa unchanged Material* However farther 
inves t igat ion showed that If the BP3 end oxattiiolaae were 
mixed f irat and th«n the hydride added In a f ine ly divided 
state* a greater proportion of the product waa found to be 
the reduced Material. I f the hydride was added l a the fora 
of anal I luaps, an even greater proportion of the product was 
the hydroxy thloether . When the oxathlolane and aF, were 
alxed together, eoaewhat better reduction did oocur. 
The fa i lure of a previously prepared 4 i l Mixture, l a 
ether, of nr.-LlAlH. to e f f ec t reductive cleavage of the 
oxethlelene eight he doe ta daetruction of the reduolng spec ies 
before the oxathleleae t t t M be attacked. The worh of Shapiro 
a t a l . 1 4 on the properatioa of dlboraae ladlaatee that the 
addition of exeeea BP3 ta UAia 4 l a ether produces dlboraae aad 
aluaintun fluoride aeoordiag to the overal l reaction given by 
equation (* ) • Because of i t s low so lub i l i ty In diethyl ether, 
22 
diaorane la erolvod • 
J! UAIH4 • 4Br3 ftta>r > ZBjBg • 3UF • 3A1F3 (8) 
The praatioal ly ooaplete l o s s of the hydride as dlboron* 
fron the ether solution thus woold aoeount for the absenae of 
eltjnlfieant reduction as reported* 
Shapiro and ooworkere observed that no diborane was 
evolved unt i l tho rat io of BF3 addod to ltlAlH4 * u great or than 
I t l t thue indicat ing a two-step sequenoe shown by aquation* 
(9) and ( 1 0 ) . 
e r 3 • U A I B 4 » «3ii4 • A I P 3 (9) 
nr 3 • 3U«fl4 » » 3 U f l • 3L1F (10) 
In tho addition of BP3-etherate to a alxture of 1 , 3 -
oxntttiolaae and 14A1H4, a oonpetlt ive raaetlon aast take plaao 
between the aoatal and tho hydride for toe Lewis so ld . Coordi-
nation of the Lewis aald with the oxathiolaae would resu l t i n 
subsequent hydroganolysis while reaction with the hydride 
woold lean to the far nation af Air , and B ^ . 
The nooh faater reduotioa of 1,3-diexolanes an eonpared 
to that af the 1,3-exathiolanes and the ooneept af scans t i t ion 
of the dio*olane with the l i t hi on alued.nl on hydride for the 
Lewis aoifl, «F 3 . anald explain why 1,3-dioxolanee are quite 
readily reduced by 9F3-UA1H4 in ether hut i ,3 -oxathlo lanes 
2< 
redoee with wore d i f f i c u l t y and depend anon aore upon the 
order of addition of the reagent* than do the dloxolanea. 
The two reasonable aeahanleas which novo been advanced lT 
arei 
(A) direet reduction of the i n i t i a l l y foraed reaoaaaee-
s t a b i l i s e d oxoearboalua ion or aulphooarboaiua Ion aa in 
aquation ( 1 1 ) . 
X 
R X 
«• GH, 
Cfl 
I 
+ 
c . 
a» 
can" - CH.-O-AICI, «-
It 
R« 
C«T-CnR«-C!!a-0-»AlCl3 
1 , LI V1H 4 
It H 
C CHR' 
( u o o r i ) 
( ID 
ctigOa 
(B) foraatIon of the X -halo ether froa the oxo- or 
sulphooarbooi«a Ion followed by redact loo of the < -halo other 
by the hydride aa i a oqwatioa (6 ) 
Brown and Laggattar ^mmtrm^ that HPy-LiAlS* oauaea 
reduotlon aa doee AlCl^-LiAlfl^, the argoaeat naad aa the 
support for the neeeaaary formation of the ^ -halo ether i s 
no longer r a l i d . 
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*ooHani— of aydro«oaolrolo of a -fcrdrogr otliTl taiootaor 
Hydrogwaoly«i« of ^ -«ydro*y otayl taiootaoro would laro lv* 
oyol io ovloaoaiwa loo (LXIII). Siaoo oaoa otiioaoalaa loao oxo 
v o l t rooogni «•* iatoraodiatoo i a tao ooavoroioa of ?> ~ajrdrosy 
oalf idoo to ^ -«alorootayl owlfHoo* 8 . 
RS en. ai« OAici. — — a • s^ WfHf nscajmm 
8 3 2 \ I 3 3 
(Lxi ir ) 
Proof of tao oorrootaooo of t h i s araotaooio woo provided by a 
•t«4y of tao aydrogoaolyoio of i
 t ^-dldotttorlo v,-oydroxy otayl 
o(««aoaotliyl oalfido (LDV) with UAln^-AlCl, «od l i t a i a a 
at«ntai«a doatorido-»AlCl3 on oaowa i a Soaoao - 1* 
CaH5CH(OT3)3CDaCH3 • CgBgCCH^S OSgCDgB 
(LXV1) (LVfll) 
Rydrldo 
<^«t«i(Oa^)s 01,00,08 g*Cf€> C^CTKCM,)** 
(urn (unr) 
(i/cmi) (bnx) 
0B2 
2l> 
TH« foraer rodnotloa gars an approxlaatoly 90s 50 
mlxturo of ^
 t <-dl<i«ut«rlo and B» B -didoutorio stay I sulf ide 
(LTVT and LXVII) oharoaa tae tat tar gara equal w o w t i of the 
j^49 e - t r l d e a t e r l o and &,B 9B*trlodatitario etnyl sal f ides 
(LXVIII and LXIX). Tana l a nydrofsnolyaia fornatioa of 
o y e l i e •ulphoni'w ion ta rata determining aa l a followed or 
a rapid tirdrogoaolysis vtiioa preventa return of the o r e l i e 
itnlnhonlua ion to s tart ing notar ia l . 
r-iscusaiQH 
2G 
la order to prepare the hydroxy ether (uXXIl) »y one 
19 of the a l ternat ive routes , Ahaad et «!• earrled oat the 
"•t ied hydride" (UAIH4 U C l 3 , 1st aolar rat io) reduotlon of 
3jWaoetoxy-d,«-ethyleoedio«y-3 -oholeatane (LXX) • After 
acetylatIon of the reduced prodnot aad earoaatography, they 
obtained the acetoxy ether (LXXI), a 8 | -eptaer of acetoxy 
ether (LXTII) as the s o l e product, subsequently Ahaad and 
91 
Logan! oarrled oat the * nixed hydride" reduotlon of several 
e a s i l y aooeeslble s tero idal oyc l lo aoe ta l s . 
ViT 
AOO A*o 
0-CH -CH--0AO o-caJ-caa 
<wn) (LXXI) (DCX1I) 
With t h i e aaoKgroaad, the are seat study vhloh lnoludos syntaesli 
of e y e l l o head thioke t a l e wa* aadertakoa i a order 
(a) to extead the LiAlH^AlCl^H4) reduatloo to aaexplored 
yet e a s i l y aeoess ihle s tero idal oyo l le hea l th ioaota le . 
(b) to prepare 
( i ) hydroxy th loethere , 
( i t ) tntoothers , 
f^» t—-« 
anrf t h o i r d e r i v a t i v e s which o?ui b« used In a t r u e t u r o e l u c i d a t i o n 
and are d t f f i o u l t to proparo otherwise. 
(o) to ohook the v a l i d i t y of the aeooptod aoohanisa of tha 
radactlve oloatrago (LlAMj-AlClg) and 
(d) to ovaltiftto ttia ayathatte u t i l i t y of tha reduotlon 
In ataroida* 
2o 
Preparation of ettfr>14al H?ml tftloketals 
fteaation of 5<<-oholeatan-6-oae with f> -aeroaatoethanol 
S<<-CholesteJH6-oae (LXXIII) waa treated with ft-
•ersaptoethanol l a aoatla acid ualag r)?3-ether ate as a ca t a ly s t 3 * 
Aftar the coaptation of reaot loa , the reaction alxture was 
worked ap in the osuat aaaaar9 ohroaatofraphed owar a i l i a a gal 
t o provide two ooapoonde, » .p . M° and noa-erjretal 11 sable o i l . 
Chareotorle atioa of the ooapounde. W.P. Sa° aa dP-oar. 
ft<-thlodlaethylaae 9*(-a»olaata»e (LXX1V) and the o i l mm 
oX-oxy.6i-thiodlaothrleae 5 -aholeetaae (LXVt) 
The aaas epeotra of ( H f l V ) and (LKXV)
 aare the aolaaular 
ioa pea* at a/a 446 and both analysed correct ly far C ^ U ^ o s . 
Both ooapowaae cava p o s i t i v e aaalaa altroprasslde toot for 
e ul oh or . The aoloaolar ooaposltlon shows that taay are leoaarie« 
The IR aaoatrtta af ee*pooad. a .p . 90° exhibited haads at 1235 cm" 1 
2 
(etroa*! *iilch ah >??«* th«» pr«sonco of -CH, group next to 
on**! dined sulphur a t o a 3 3 * 3 3 , 1150# 1090 oaf1 (C-0 ilakage of 
the head thloketal ring) • the pronounced band at 1089 on l a 
eharaeter l s t lo for the healthloketal ^.C^f grouping. Too 
IR epeotroa of the o i l gave bands at 1230, 1310 etroag (-^-CH.), 
11S5V 1093 (C-o linkage of the boatthlokatat r i n g ) , and sharp 
- l >v ^ s i 
peak at 10T0 ea / c \ J • *••* t h e l R • t t d aiaanjrtal aaaljraia 
revealed that the reaet loa baa taken plaoe l a toe usual aaoaar 
and hemi thloketal ring l a preaent l a both the ooapooada where 
tho difference l i a s l a orientation of C g ; l I r t i a > : ° and C 3 p i r a a 
bonding. Tho fo mat ion of two d iaeter io i soaer lo product a aajr 
bo explained with tho help of aeefeanisa, Sinee sulphur atom 
of tho a-nerna»toothanol has a laost tho equal probability of 
i 
attacking tho oarbonyl group froa both the aldoa (front and 
back), therefore two l soaor le ooaponada with G-o bond am axial 
and equatorial are plausible* The NTilK spectrum of tho ooapound, 
a .p . 96° gore two diatortod t r i p l e t s at £ 4 .32 and & 3.92 aaoh 
Integrating for one proton* Theaa s ignals at £ 4*32 and ^ 3*92 
are aeeribable for -o-CHg protons ( Paettdoeoaatori al and 
Peeodoaxlal) . A doublet of a doublet l a appeared at £" 2.T3 
(J«7 and 3 Ha) Integrating for too protons anion aaa ha aaslgaod 
for -a-OH- protona. Methyl olgaals vara appeared at £ 0*98 
(C10-CH8)# 0*69 (C13-CHj)t 0 .91 and 0*82 (other nethyl puotons). 
Slia speetruo of the e l l gave a apl l t ted t r i p l e t at & 4*03 
Integrating for two irotons ascribable for -o-CH_ protons. 
A oiear t r i p l e t i s seen at A 2.«3 Integrating for two protons 
whloh la assigned to -S-CH3 protons. Methyl s igna l s wars ansa 
at & 0,99 (C10«CH3)9 >.67 ( 0 1 3 - q i j ) , 0,75 and 0,70 (other 
aethyl protons) . 
Tits above speotral data do not help i n understanding 
the as a l ament of the a?l robes* t hi okstal ring at t i l l s stags). 
The eonfiguration saa be assigned by using s h i f t reagent. 
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Mars at a l . reported that when s h i f t reagent was added to a 
oeapound containing a henlthloketal r ing, the aethylene protons 
attaohed to the oxygen a ton (Q«Cl|a) showed the down f i e ld s h i f t 
only when the C-O bonding was equatoria l . Sines sulphur atom 
whloh has alaost the fas t e l ee tronegat lv i ty as oarbon atom, 
does aot assootate with the s h i f t reagent. 
When the shi f t reagent /"Tris(Dlpivaloaothantoeuropiua) 
(ITI)_7 »•» added to the eonpoundt m.p. 96 , the Mttfi speetrua 
did not show any s ign i f i cant ohange in the oaeeioal s h i f t of the 
s ignals (Table IVa) as oonparod to the neat , while i t s addition 
to the o i l (JLXTV) showed a s ign l f iaaat ohange l a &!& speetran 
(Table IVb), The lndooed ehealoal s h i f t in Htfli speetra with 
the lnoreaeing aaeaat of s h i f t reagaat are siaaasrised in Table I f , 
rros) the eaentltatiTS s tudies the s saw sand (UtXY) shows tae 
lnvereed s lopes an gats fron t a s quaat i tat lre s tudies of the 
ooemound with eureplaa eoaplex. 
Alton both internal and external T is are voted as 
standard a dlaaagnotioally induood s a l f t of aono «4tt s i g n a l s , 
snob as thooo of tho internal TK3 and of p 1*0too distant fro* 
the atto of assoc ia t ion , bsooaoa apparaat. Too s ignals of 
protooa vhioh ara oloaa to too Paaudooontaot pooltton ara 
paraasgaetloal ly s h i f t s * . Upfiola ahl f ta ladoood by t o ( D n i ) . 
a^ 
attributed to tho Paaudooontaot • Tba dlaaagaatia s h i f t s to 
bo oalnly duo to ohangad l a bulk s u s o a p t l b l l i t y by tba addod 
ooaptoar wbtoh sh i f ted tbo s ignal or lntarnal TUB opfiald with 
aqual or groator than tbooo of tbo protons whioh ara looatad 
far froa tbo a l to of associat ion* On ooaparing tbo speotral 
data which ara tabulatsd in Tabla I¥ i t i s poss ible to oonoluds 
that compound oners oxygen atom having Pssudosquatorial 
p o s i t i o n , assooiatos with tbo s h i f t s reagent, tbo down f i e ld 
sh i f t of ->-a\2 protons i s not ad. on tbo boots of tbo eaeameal 
sh i f t of tbo o i l (LIXV). i t can bo aeslgned that tbo -o-Cii. 
grouping of tba beaithloketal attach ad at C6«position bos on 
senatoria l orientat ion wbilo in tbo oaae of ooapoond, a . p . 56° 
tbo configuration to rsweree i . e . tbo -0CHa trooping of tbo 
heaithlofcatal at 09 I s ax ia l ly oriented. Tbaa too ooapotmd. 
• • p . M ° ban boon oharaotarlood as 6^-oay. e - thlodlnethylene* 
eX-enoleotsAO (U«IV) and o i l aa tX-asy, 6p~tblodlaathylsne-
5^-eholeetane (LXW). 
3 
Tnduoed ehealoal s h i f t s of tUe various protons { o j with 
Increasing Amount of sh i f t reagent Ku(DP*i)3 . 
Sanple (aeat) 4*05 2,85 
Staple • Trlt 8a 6,79 ag 4,00 3,83 
Saapla • trim Ett lt*94ag 4,06 2,7S 
Sample • Trie Ra 12,30ajg 4.15 2*90 
€•19 
0.99 
0.96 
1.00 
0.04 
C-18 
0.46 
0.66 
0.6T 
0.61 
Tabic IVb 
Sanple (neat) 4,03 
Saapla • Trla Eo 6 .0 ag 4 .2 
Sample • Trie ga 11.16ag 4.63 
Saaple • Trie ga 13,31a* 4,91 
2,93 
3.00 
3,03 
3,34 
0,93 
0,98 
1,03 
1,14 
0.6T 
0,67 
0,70 
0 ,72 
The aost s tr ik ing differenoe l a Jfe*M epeetra of aoapoaade 
(LTTIV)(Flg . l ) (LW)(Plg .2 ) l a the s p l i t t i n g pattern of the 
-o-CH- end -a-CH. protoaa. The appearaaee of the two d i s tor ted 
t r i p l e t s as* a daaale Aoahlet l a (LXHV) whera C6-0 hoad l a 
ax la l ly orleatad aajr aa aaalalaad by assuming that two 
aetbyleaa proton* attaohod with the ax ia l ly orleatad oxjrgea 

«re »aj»natteally nonequlvalont. Thus they behave d i f fe root ly 
tavarda tao appllad f i a l d aad appaarad at d l f faraat aaaaftaal 
• H I f t * l a tha i p M t r t n whlla tha aathylaaa protoaa attaoaad 
with aatpaar ara alaoat aagaat laa i l r aoafvalaat* 31 a* a l a 
ayalottasaaa axial proton* raaoaata at aiafcar f t aid taaa 
aaaatartal prataaa tharaforaf the two dlotartad t r l p l a t a at 
5 4,33 and s 3.pa ara daa to raaodoaqaatorlal aad raaadoaslal 
protoaa (<»-CHJf aaa-*aqaftvalaat protoaa) raspaat l ra ly , Taa two 
dlatortad t r l p l a t a far taa Paaadoaaaatorlal aad Faaadoaxtal 
protoaa raasl t by taa ap l l t t t ag with «S-GH2 (aaaoat iaal ly 
aqatvalaat) protoaa* A doaalo dot* I at far -s-CH3 protoaa 
raaal ta by tha a p l i t t i a g with raaodoaqaatorlal aad raaodaaxtal 
protoaa (o-CH-t aagoattaally aaaao,atval*at)« The dlator t loa l a 
t r t p l a t a l a paraapa daa to loaf raaga coupling. 
Taa aa thy I an a protoaa af -0-CHa group l a (L.XJOV) ara 
aa«n«tieal ly aoaaqatraloat aad ta la nay poaaibly ba daa to 
aaaplaaar a t ra t tara of taa asatalolaaa rtaa, vhloh raaal ta l a 
taa lataraattoa batwaaa taa axial osygaa aad C10-C8, groap. 
la oase of o i l (LXXV) where - o - c a . baad la squat ori a l ly 
or iented, the methylene protons attached to the oxygon atom arc 
alaost magnetically equivalent and sans for the ae thy lane protons 
of the -8-CHa group. Two t r i p l e t s each integrat ing for two 
protons ara duo to the s p l i t t i n g of each other, the d i s tor t ion 
In t r i p l e t of -o-CHa protons at 4 .03 night be oonsidorod das 
t o the long range coupling. 
CD dots for the ooapounds (LXXIV) and (LXXV) ( r i g . 3) 
loads to a sharp d i s t inc t i on botwooa two typos. Compounds 
(LXXIV) exhibited negative eotton offoot ourre and the 00 maxima 
^ 3 S 0 a n / " ( e ) • - i 38 i_7 while the (LXXV) exhibited a pos i t ive 
eotton ef feot with CD aaxiaa ^\a*i an / " ( 0 ) • •3i73_7. By 
comparison of the ootton e f foo t s (LXXIV) and (LXXV) the following 
al lotnont of configuration was suggested. Compound (LXXIV) has 
the sulphur aton in equatorial p o s i t i o n , while (LXXV) has the 
Ml 
sulphur in axial pos i t ion . The dlfforenoo in environment 
of the sulphur at on in (LXXIV) (sulphur equatorial) and (LXXV) 
(sulphur ax ia l ) poss ibly bars d i f ferent ehlral forms evidently 
have s igni f icant of font . 
Troatnont of the hemlthlokctala ( LXXIV) and (LXXV) 
with aqueous ass t i e aoid rogonaratad tao paroat ketone (LXX2II) 
in ansnt l ta t lvs y i e l d . 
C8Hl7 
3 0 0 0 
2 0 0 0 
C e H 1 7 
F,g 3 
amotion of 3 -o iaor^.-oaoloatan-S-oo* with g -
aaroaptoethaaol 
The ohlorolcetono (LXtfl) was traatad with e «oaraapta~ 
athaaol in aaatia aold and BFg-atharnta aaatf aa a aataljrst* 
Aftar tha aaoal work as and aolaaa anronat agr aany *wr a lUaa 
gal affordad two ooapouada, a.pta 153° and 115°. 
(LXSVI) (L.SXVII) (LXXVIII) 
Charaetartaattoa of tha aoaoounda. a.o. 182° aa 
T - c h l o r o ^ -osr. 8 -ttUo<ila»thyl«n« S -ohol«»fo« (uvotll) 
and a . P . 115* aa 3 -HShloro-O ^>*y. d -thl<*lla«thrl,n—a -
eholaatana (UTWHI) 
Tna aaaa aaaatra af tha aoapoaads, n*ata, 152* (LXXVII) 
and t iS° (LTVrill) gara tna nalaaalar tan aaaa at n/a 480/482 
( 3 t i ) and aoth analraad 9»rrmmtlr far C^B^o 8 CI (post t IT a 
aadlna nltrwar—alna taat far oalafcar and Batiatala taat for 
aalagan). Sana aanuaaitiaa far aoth aaapaanda ladlaata* taaa 
to aa laaaarla. I t apaatran af tna atnpnaad (LXJCttl) axfelaltad 
3 
bands at 12TO, 1390 (-S-CHj), 1150 (c-0 link ago of tbo 
haalthtokatal grouping)* 1070 (sharp, ban!tnlokatal grouping), 
•ad 760 ©n^Cc-Cl). i s spostrtm of (LXXVIIl)gajra bands at 
1270 (-8-CHa)f 1159 (C-0 liakaga of taa nam tni okatal r ing) , 
1070 (tianitbiokotal ring), and 700 an"1 (C-Cl). faa ftfta 
•paatroa of (LXTVIII) gara a aalt lplat aantrad at o 4.0 
integrating for thrsa proton* woloh la aaaribabla for -o-ca« 
and C3 -n protoas, A doabls doublet at & a«99 (J«ft and 3 ils) 
integrating for a proton* aaa be assigned for -a-CO. protona 
(nagnetleally eqalralent). iletbyl signals wr» appeared at 
l l .O (C10~C!f3), 0.98 (C13-cn3) t 0*98 and 0.80 (etaar a* thy I 
protons). Tbo BM& spastraa of taa ooapouad (bXXVXll) exhibited 
a nalt lplet centred at S 4*09 for 3 protons anion i s asorlbable 
for -o-crc and C3<<«lt protons* A olear tr lp ls t at & 2.97 
latagratlng for two protons i s aaoribabla for -S-CHa protons 
(nagnetlsaUr sottivalont), Methyl signals wara saaa at ^ 0,98 
(C10-cn3). 0.88 (CIS-OHj). O.03 and 0.79 (other aethyl protons). 
The staraoananistrr of the oxmthlolana i s farther 
•appartad with taa help of CD speotra. The aonpoand (LXXVII) 
gajra a negatlre 001 too off ant aarre and tbo CO aaxiaa A 391 nn 
jT(«)
 m «4>t%J vfclla *•• •—»•—• (kCDnil) gnre n poeitlva 
•at tan off oat oarre with OD aaxlae ^ 373.9nn/~(o)» *2959_7 
( r i g . 4) soggostlng taa aeantsrial and axial aalphar ataa 
onaflcaratloa of tbo oxathiolane ring in eaapoaed (LXXVII) and 
(LTTVTII) reapasttrsljr. 
C8H17 
3 0 0 0 
Fig * 
3 V 
Treatment of (LXT/II) and (LXTVIII) in aqtaaoaa aeatla 
aaid raganoratas tha parent katone (L.XXVI) quantitatively. 
Kaaatloa of 3*-acato«y-3/-ottoleatan-«-<>a« with 
S^-Aoatoxr-oX-aaolaataa-a-oaa (LXXIX) was traata* v i ta 
&««areai>taataanol la taa aaoal aaaaar aalea attar taa usual 
work ap and aoloaa chromatography m*r a l l loa gal affordad 
two aoapoaada, a.pta. 141° and 106°, 
(LTTIX) (LXXX) (LXXXI) 
9Mrwtffftfirti«i #1 flit f«gfn«i «tg< I4i° ft ff-ntt«ay+P» 
Taa mapnaal i , a«ata» 143° (LXXX) • » • i < * ° (LXXXI) gara 
aalaaalar taa aaak at a/a SOi aad aaalyead aorraatly fa r 
09tHSS°9S C * 0 - * * * * * • • * » • • a l traaraaaida t a s t ) . Taa aalaaalar 
aaaaaaitiaa aaaaa taat aata taa aaaaaaada ara iaoaar la . IE 
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speotrua of the compound (LSXX) exhibited boa da at 1739 (OU^Goo-), 
1130, 109S (0^ ' linkage of the heat till oketal ring) and 1033 cm"1 
(• trong, henlttiloketal group), in sp«etru* of too eoapound (LlXXl) 
tare peak* at 1740 (CHjCoo-), 1340 ( e - « ) t l l « 0 t 1080 (C-o linkage 
o f tho heatthloketal grouping) and 1030 e a ^ h e a l tfctoketAl gronp). 
The MH* speotru* of eonpoond (UK*) gar* a broad a u l t l p l e t 
at 6 4.T Integrating for 1 proton with half baad width Id Us whleb 
ean ho assigned to C3 -0 proton ( a x i a l ) . Two s p l i t ted t r i p l e t * 
for 1 proton ottos centred at £ 4*33 and $ 3.9 ere assignable for 
°-cn_ protons, and a doublet of a doublet at £ 2.86 (J«& and 3 Us) 
l a dtto to -s-C!J3 proton*. A sharp s ing le t at S a.03 for 3 proton* 
1* aaerlbable for tho aeyloxy protons (GH^eoo-). Methyl s ignals 
wore soon at S 1.0 (OIO-CJ^), 0.70 (C13-Ctt3)t 0.93 and 0.33 (other 
•e thyl protons) . *MR spectra* of the compound (L,*vU) gave a 
broad nn l t lp l e t at S 4 .7 Integrating for one proton with half 
band width 16 Ha which nan bo assigned to C3<*41 proton ( a x i a l ) , 
a or© ad a a l t l p l e t at 5 4.03 Integrating for 3 protone assigned 
for o-cn_ proton* and a oloar t r i p l e t for 3 proton* oeatred at 
5 3*96 a*orib able for 3-cn a protons. Aeyloxy proton* appeared 
nt s 3*03 a* a sharp s i n g l e t and netbyl e lgnals wore aoon at 
0#9ft (C10-CW3), 0.70 ( C i 3 - c a s ) , 0.90 and 0.90< other aotnyl protonsX. 
The eonpoonde (UPOC) and (Lrxxi ) ( r i g . » ) showed ( - ) Ve and 
{•) Ve oetton of font onrroa reapootlvely and 00 aaxlaa with 330 
and 330 nn /"* («) - -830 and -796_7 •»<* 239 nn / " ( d ) . •3816_7 
rospeot lraly whloh farther nnpport tho *t*reoohe«l*try 
of tho OTathlolane ring In aonpouad (USXX) and (bXXXI). 
239(3516) 
3 0 0 0 
2O00 
1000 
2 0 0 0 
224(5306) 
220(859; 250(796) 
C8H17 
C8H17 
A c O 
Fig-5 
Thrt o^npoiuiris (UXXX) and (LXXX1) oa tr«ata»at with 
aqueous a««tlo aetd ragaaarated paraat ketone (LXXIX). 
3p-R)rdr««r s^-oaoleetan-a-oa* (LXXXII) was treated v i t a 
i-meroaptoathaaol in taa ttsoal aaaaar, a t tar taa usual war* 
no and ooiuam ohroaatograpay «v«r s t U a a gal afforded tvo 
ooapoaada a . p t s . 114° a»d 130°. 
Vt? 
(Lxrm) (LXTXIII) 
(LXXX) ( bXXU ) 
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Characterisation of taa oouaouuA. « . p . 114° — ap-»jrd*o«r 
•p-o»r . g - th lodlaothr l« 0 «-3 -o»ol««taao ( L x m i l ) —d o . » . 130* 
Rota ooapoaada* a .p to . 114° (LXXXIII) aad 130° (UXXXIV) 
analyaod oorrootljr for C^B^o^i ( P o § l U t # oodloa altropraooldo 
t o o t ) . Th« M l s t a l a r aoaaooltloa aaovo that both taa aoapoaada 
aro looaor io . 18 opoatroa of taa ooapooad (LXIDII) osblbl tod 
bondo at 3800 (-0H), 1145 (C-0) and 1055 ©a"1 (ooal tblokotal 
group). THo eoapouad (t, XXXIII) oa aootylat loa a t ta pyrldlno 
and aootio aaaydrldo furnlohod (LXXX). IH apootraa of tao 
eoapoand (LXXUV) oxhlblted bonds at 9300 (0- t t ) t 1145 (C-0 ) t 1060 
and 1050 on" (Boat ta l oka t a l groop). tao ooapouad oa treotaoat 
with pyrldlno and oootle aaaydildo furnlohod (LXXXI). 
4 J. 
nydrogaaolyals of tao aoattalokatala l a taa praaaat 
at tidy m earrlad out aooordiafg to puallahad d i r a o t l o a a 5 , 1 1 t 
using a atvtaro of l l t h l u a alualnlua hydride and alualalua 
ehtorida ( l t 4 ) l a dry dlathyl athar. Tao products of Hydro* 
genolyals were purlflad ay 00loan aturoaatograpay aad o r y a t a l l l * 
«at ioa t and thalr hoaogaaalty was aooartalnad ay tata layor 
ohroaatograpay. Tao Ident i f i ca t ion of prod acta waa aada with 
tho aid of apeatra ( l a , *** aad Maaa), ohaaleal traaeforauttloaa 
aad aataontie aaaplaa where aval labia . 
U A W r 4 l C l 3 Redaction of 9 f -o«r . 6 - th i odl e t h y l e n e 
3 -oholeataae (hXXlV) 
Hydrogenolyala of 8f-oxy, 6 \ - thlodlaethyleae 5-;-
eholaataao (LTXIV) with UAlH4-AlCl3 ( H 4 ) gave the oo«(>ouade, 
a .p ta . 80° (aajor) aad 138°, 
(LXXXVI) 
42 
Characterisation of ooapounda. a t p t . 80 as 6p>-hydroxy-»5o(» 
cholcatane (Limy) and 138° as go(r*ydro*r-$<*-ohoUsta»a (hxx&l) 
The eoapounde, a .p te . 80 and 128° analyeed oorreotly 
for C27H4a°* B o t h t h # ©<»«P©»»de g*»« negative aodlua 
nltroprusslde t e s t for sulphur atoa. The IH apootruai of 
compound (LTODOr) exhibited band a at 345o2due to 0-ti s tretohlag 
rlbratlona aid at 1160 a*"1 involving th« s tretehlag Tlbratloaa 
of C-0 band. S l a l l a r l y tha ooapouad (LJDUVI) gave band a at 
3300 (0-fl) and 1035 oaf1 (C-0) . Tha IB and e leaenta l aaalyale 
29 
revealed that both the eoapouads aro epiaerie alcohols . 
Tha oonfldurational asalgnaent of tha aplaerlo alcohols has 
been aade by eoaparlng tha NMR spoatra and r a t i o of (U^-d^) 
to H* peak la tha aaaa speotra. 
Tha NJ4R speetroa of tha ooapouad (LXXXV) gave a a u l t l p l a t 
oentred at 6 3.78 Integrating for i proton with half width 6 Ha 
whloh ean be oooounted for tha equatorial proton at Co, thus 
-OH group has tha axia l configuration. Methyl s igna l s vara 
seen at 6 1*0 (C10-CH,), O.T (ClS-Cgg), 0.93 aad 0.84 (other 
aathyl protoae) . Tha KM* spaatrua of (LrJDCVI) gave a broad 
a u l t l p l a t eaatred at 6 3.T3 with half hand width 1ft Ha 
integrat ing for 1 proton which ahowa tha preaenoa of an axia l 
proton attached with tha 08 . aathyl a lgaals vara aaaa at b 1.0 
(C10-CH3)t O.T (ClS-Cg,)* 0.93 and 0.84 (other aetayl protoas) . 
Tn the aass apectra of (Lxxx/) and (U\AA« i i i t haa 
been found that the dehydration peak at • / • 3TO la aooh larger 
than aoleotilar ion paak at a/a 389 (approxiaately in the r a t i o 
of t o i l having axial hydroxy! f mot ion (LXXKV) whereas l a 
tha aquatorlal alcohol (LXXXVI) tha r a t i o of paak* at a/a 370 
(W*-tta0) to a/a » • (11+) la approxiaately i . 3 i i . These 
oboervatioas ara l a accordance with tha re su l t reported 
e a r l i e r 3 0 . 
According to tha aooaptad acohaalea of hydrogonolysis 
of ataroidal oyol io a o e t a l e 2 0 by LlAlil4-AlCl3 ( H 4 ) t tha 
r e d o i n g apaoias attach tha roar oxygen of tha aaatal ao lo ty . 
In tha aaaa of hosdthloketal « - o , 6.<-3 (LXXIV) tha roar at da 
haa tha sulphur hat C-s bonding c lear age doaa aot take plaaa 
by at sad hydrida. Tha oxygen atoa l a (UXXIV) haa tha axial 
orientat ion and due to atar io hindrance froa tha front s i d e , 
alxed hydride eoaplex formation with tha oxygon atoa i s aot 
preferred. Bat AlOl^ which la a Lewie aeid regenerates tha 
parent ketone whleh l a than reduced by nixed hydride to the 
eplaerle ale oho l a . Tha ©oarers ion af (UXXIV) i n t o (LXXIII) 
with A1C1S l a dry ether proves that (UXXIV) l a f l r a t aoawortod 
i n t o ketone. Tha preferent ia l foraation af ep-o l (LIXXV) awar 
•-{-•1 ( txxxvi ) finds sapport froa the s t e r l e raantraaaat af ta* 
aeehaalaa of rod notion. The reduotlre epoeles (AlHfCl) 
ooordlnatee with aarhoayl oxygea, followed hy hydride l e a ahl f t 
froa hack aide to f i ve tha axial alcohol (IXXXT). However tha 
4^i 
p o s s i b i l i t y of hydride Ion transfer fro* ai>a-|>r«I«rr«d front 
*16« «m not *• oo«pl«t«ly rul«d out and ttt«r»for«, • M a l l 
tiMOtmt ©f fl - o l (LXXXVI) i s a l so »»tala«d M tH« r«daoti<m 
product. 
^^ "^  
^v M "T 0 3 
_J 
JV •«T 
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1 ^ H< 
S + 0«A1C1 
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.0 
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•-** quel. 
OAlflCl 
H / " ^^—• 
0*41001 
Vha compound (LiXSV) v.aa treated si t i i oootic auiiydriO* 
• •4 ayrtdlaa afctab af tar aaoal work aa rural • ted a alagla 
•aa»aaad9 » ,» • T»° aa • &-aaata*r-*o(-aaolaataaa ( H X X V I I ) . 
The aeapoaad (LXXtTI l ) aaalraad ear rae t l r for C2»Hso°a* I t s 
IR apaatraa gara strong baada at IT30 (CHjCOO-), 1340 aad 
1330 aa" 1 (C«-o), l a tHa aataratad a lx aaabarad r lag tba a x i a l 
aaatata axblaita two baada l a tba ragloa 13*0*1300 mm'1. l a 
aoaaoaaaaa aaylaxy graap aaa aafa l r ba aaalgaad ax ia l ( ^ ) 
eaaflgaratloa aa l a atraatara ( L W X V I I ) . m* aaaatraa axbibitad 
a amlttplat at 8 4,46 latagrat lag far 1 arataa ( *J » • Ba9 
aaaatarta l ) aaa ba aaartbad far tba CdK-H arataa aad a aaara 
at agio t at £ 3.03 far taraa arataaa a f tba aarlaxy groap (qj3GOO-K 
tfatbjrl bigaala vara • • • a at £ 1.0 (CtO-Cgg), 0.T0 (Ci»-C»|3) t 
0**3 aad 0,S3 (atbar aothyl arataaa)* 
ry/Ad.,0 (LIXXV) # 
(LXXXVII) 
Tba aaaaaaad (hxXXjri) aa traataaat v l tb ayridlaa 
aaatlo-dqrdHda gara «(*~a«at»sr-««r'aboUataa« ( L X X X U I I ) . Tba 
Maaiaad ( L m r i l l ) aaaljraad aar raa t l r far aalaaalar l a a a i a t a a a 
c t t H i 0 0 f * * • l* B P M l n a • * * i b l t a d baada at i T M (cgysoo^l aad 
46 
1330 o» (C«*i). fho presenoe of a s ing le bond in the range of 
f>!50-1200 o«" shows that acetate has an equatorial oonflgnrev 
t lon
 v 
ry/A© 0 (hxxvri) «-* 
LlAlU r AlCl 3 Reduction of o - o r r . 6 - t h l o d l a e t a r l « n — V -
ohole.tano (LlOPf) 
Hydrogsaolysis of 6/,-oxy, SB-thlodlnethyleaa-oX'-
oholestaae (UXXV) wi t s LiAin4~AlCl3 provided two eoapotmds, 
m.p. 60° and a non-orystal 11 sable o i l . 
1^"» S-Gai-€M1-41H 
(urn) ( UXXX1X) (xc) 
Caaraotorlsatloa of the o i l — 6p-tMootho»T-a -
oholostano (LXXPT) 
Tee ooapooad (LXXTIX), a aon crystal11sable o i l gave 
aoleoular Ion peak at • / • 432, analysed oorreotly for CjgH-jS 
(pool t i r e oodits* ai troprassi do t o o t ) . I to lit speotraa gars 
band* at 1438 and 1260 oof* whieb shows tho preooaoe of -CH -
aoxt to an anoxidlsod snlphur. l a too MM* spootrua a broad 
• u l t i p l e t centred at 2*60 for 3 protons i o esoribable for 
H-ca - s -q i . . Tao configuration of -3-ca_-CH_ at C-6 i s aot 
c lear because of C-* proton aorging with tao -a-OH- protons. 
However, t h i s ooapooad has bo an characterised aa 6p«>taiootnojqr 
(LXXXIX) oa tao boats of pathways foliowod i a aoaaaalaa 
(Sohoao 2 ) . The s tart ing heai thioketa l (L.XXV) eoataias tao 
C-s axial and C-O equatorial bonds, the mixed hydride attacks 
from the roar side foraing a ooaplex with C-o bond and 
simultaneously hydride s h i f t takes plaoe* The hydrogen 
traasferred during hydride s h i f t thus has the equatorial 
orientat ion and the ooapooad (LXXXIX) has the C-S bond as 
axial* Methyl eigaale were seen at S 0 . » t 0*8 and 0.64 
( for S oethyl protons)• 
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Cfcaraatariaatioa of the oottpouoa, a . o . SQ° aa g*-
( 3 ' ^ y d r a ^ t a l o e t h a » ) . - g ^ . a » o l a a t a » a (XS) 
The compound (XC) g«r« a ao teenier ion peak at • / • 448 
and analysed eorr to t l f for C^a^O s ( a o a l t l r a aodlua 
altrapraaalaa t e e t ) . IK speetrna exhibited eaade «t 3300 (Ott)9 
1990 ( s - c n a ) t t i e o and 1090 eaT1 (C-o ) . FOAM apaatraa of ( i s ) 
i«r« e p l l t t e d t r i p l e t at S 9,68 far a prateae afcloa aaa aa 
aaalgaad far -0Cjfa« Tata a p l l t t l a * l a t r i p l e t l a aarfcaaa da* 
ta Interaction with -mi proton . A t r ip tat far 3) prat aaa 
appeared at £ 3*65 daa t o -3-C&,* The C6-H proton aarcad v i t a 
th« taaa of. -S-CHj proton* algae! and therefore, I t a eonflgtura~ 
t loa warn aot poss ible froa MMR hot aade oa v i t a tha aid af 
aeehanisa (Saheae a ) , tfatayl s igna l s vara aaam »t > i.O (Ci0-Ca 3 ) f 
0.T3 (Cl3-CH3) t 0.98 and 0*83 (other aettiyl protoaa) . 
Tha following Sehaaa 3 l l lua tra tas the formation of (i* XXXIX) 
and <XC) froa (LxxVf). 
fLXXXXX) (WHI) (») 
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Aooording to the accept 3d acctujslsua at cycl ic acetala, 
the reducing epeeles attook rear oxygon of the henlthlohetol 
•oiety lending to the fernntlen or spool es (XCI). The lot tor 
undergoes hydride shift to give (S8U) vol oh either andergeee 
hydrolysis sod provides tho hydreny thiesther (IB) or i t 
ottnohed to sulphur nten forming « eyel le sulpheulon too (XCIII). 
Tho formation of sulphonltsi loo to 0011 reeognieed internedlate 
fa tho eonoorslon of \ «nydroxythteettiers to talee there. Tho 
eyel le enlphonlun ton to opened on either old* fro* nixed hydride 
IT faming tho ootnrotod oonpoand (LXXXIX) • 
Tho eoupound (XO) on trontnont with nootio anhydride end 
pyridine rural shod •^i*«enetosythloethesy)-ftA«^oieets*s 
(XCIV) no o son-erystal Usable o i l , Tho eeapeond (XCIV) enalyeed 
eorreetly for ^ 3 ^ 5 4 ° ^ (roottire eodion nitroproeside toot)* 
IR speetrun esMhited hondo ot 1T40 (CHgCOO*), 1340 (C-0), 
1283 on*1 ( - s -cn a ) . Jotfi ooeotrnn of the oonpoand (XCIV) snowed 
n eleer tr io le t nt s 4*14 Integrating for a pro tone nhloh io 
noorihod for -S-CHj-CJj-OAe, o tr iplet nt S a.d a for two protons 
nsorihed for -a-Cgj-CHj-OAs, n nnltiplot nt 8 a.SO (Ot *&) nod 
n nhnrp eingUt nt S a. 03 (CfgCQO). Methyl signal* were noon 
nt 8 O.tO, O.tO end 0.70 ( f i r s nothyl protons). 
(10) » ' * * , 
(XCIV) 
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blAlH^UClj Reduction of 3&-ohloro. 6^-oxy. 
6.l-thlodt«athylaoa-S*-oholaataaa (UXVfll) 
Hydroganolyala of 3p-ottloro, *f-oxy9 6 -thiodimotHyleno 
S^-oholaatana (LXWfl) with UAlH4-AlCl3 ( H 4 ) gara tHo 
ooaipoanda, auata 94° and 8 t ° . 
(LXtVIl) (XCV) (XC*I) 
Characterisation of the ooapound. a .p . 94° aa 3s-»ohloro. 
8&«»ydro*r 3 -oholeatane (XCV) and a .p . 88° aa Sft-oMoro. 
8A-hydro«y SA-oholeatane (XCV1) 
The ooapounds, a . p t e . 94 and 98° aaalyaad oorreotly 
for CaTH^T0 CI (Poei t lye Be l la t e la taat for halogen), tha IR 
epeotrtui of tha eoapotmd, a .p . 94° (reported a .p . 99°) 
exhibited bead a at 3300 (OH), 1150, 1040 (C-o) and T80 taT* 
(C-Cl) . Slwllarly eoaaoimd, a .p . 89 fare baada at 3450 (OH), 
1155, 10T0 (C-o) aad T40 mTl (C-Cl) . IR and e leaeata l aaalyela 
rerealed that both tha eoejpoaade ara eplaer le aloohola. Tha 
5 J. 
MR spaotrtm of tha compound (XC/) gavs a broad a m l t l p l a t a t 
3 .9 va ieh l a aaorlbatota for CS^-flf and C6 - g . a a t o y l a l g a a l a 
woro noon at £ 1.06 (ClO-CHj), O.TO ( C t 3 - C 3 3 ) , 0 .98 and 0 . 0 0 
( o t n a r aatfeyl s lg f ta lo)* 
The ooapotmd (XCV) on t r a a t a o a t v i t a p r r i d l a a and 
a o a t l o anhydrlds farnlshad eoapoaad, a . p . 9 3 ° as 3 p-obi or a , 
«p-aaot©*r 3 ^-obolaatana (DCVII )afeion anal? sad eorraotljr f o r 
C 3 9 , f 4 9 U 3 C l * I R afwotrtMR •SB****** » • * « • at 1T30 (OM^COU), 
1240, 1335 (C-o) and T40 oaf* ( C - C l ) . Two baada l a too r a t i o * 
1230-1300 ahow tha a e a t a t o t o ba a x i a l ( f ) • M4H apaetrua of 
tha ooapoftad gava a broad mt i l t lp lat at £ 4 . 9 3 (C6v-g v # | • ft Ha, 
a q u a t o r l a l ) , a broad a u l t l p l e t at £ 3 .8 (C3<-fi t * | « i o U s , 
a x i a l ) and a sharp a l a g l a t at £ 3 .0a for aey loxr protone 
(CHgCoo-). Uethyl s i g n a l s vara aaoa at S 1.03 (C10-CH3) , 0,TO 
( C 1 3 - c n 3 ) y 0 ,90 and 0 .3 (o thar aa thy l p r o t o n s ) . 
*y/A0-0 
(WJV) a — * 
(XCVII) 
Tao *vm spootrua of the eoapoaad (xuvij gave a oroad 
• u l t l p l o t at 3 .3 for two protoaa (C3<-4|| C«j-#) aorgod 
t o o t h e r . vutbyl a ignals were eeea at £ 0.98 (ClO-CUg), 
0.89 (Ci3-C]I3)f 0.94 and 0.80 (other aethyl protoaa). 
fno alcohol (TOVJ)o« treataeat with aoet le anhydrldo 
and pyridine was ooaverted to eorreapoadlng der iva t ive , 
3p-H>hloro^o^ao*toxy-a^-©hole«taiie (XCVIII), a . p . T8°. Tao 
eoapound (XCVIIT) analysed correotly for C^S^O^Cl and gave 
a pos i t i ve Be l la te ln tos t for halogen. lit speotrua exhibited 
bands at 1T33 ( 0 8 , 0 0 0 . ) , 1330 (C-0) and 750 ©aT1 (C-Cl) . The 
preeenee of aa lag io band fa the region 1350-13O0 lndloatea taa 
equntorlal ly oriented aootato group. 
( KGVI) » 
CI 
OAO 
(xcvm) 
The aoafigaratioaal aaalgaaieat of eplaorie alooaol Una 
al«o boon aade ay ooaparlag the ra t io of (M^-11,0) f at* aea*. 
f t Baa boon fooad tkat tao doar«ratloa peak at a/a « N / 4 « 
fa aaoh largor tban taa aolooalar loa peak at a/a 431/4M 
(aaorexiaataly i n the r a t i o of iOt i ) hao an axia l aydro*ri 
5o 
ftmotiott (XCV) whoraaa i a equatorial alooaol (XCVl) tba rat io 
of ooaka a/a 404/406 ( 3 i l 9 M-HjO) to 422/424 ( 3 : 1 , M*) i , 
approxtaatoly l a taa ra t io of ( l . 5 $ l ) . 
MAlH r AlCl 3 aadaotloa of S f ^ l o r o ^ ^ a r . g f - y i f l - l f f f f ^ r l a a , ! 
S^-oholpot*ao {hXXfll) 
ftydrogoaoljraia of 3 f-oh I or o 6^-OJQT, d^-taiodiaptajrlpap* 
S<Wiholeataaa (LXWII) with LiAlH^-AlClg provided, two ooapooado, 
•«»• 58 and an o i l . 
\ 1 s-<maCHs s-caa-cHa- as 
(UXXVII) (XdX) (C) 
Caaraotertoatloa of ooapoaad. a . o , M* aa 3p-a*laro-6g-
tMopt»o«r-oX-«aoUotoao (TOU) 
Tae ooappaad, • • » • M # gawp a aolaealar ion paak at 
464/4A6 ( 3 t l ) pad aaalyaed oorroetlr for C ^ f f 9 0 1 * l t * •*• 
a pooi t ive Be i lo te ia t o s t for aalogea aad poe i t ive eodiaa 
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nttroprneside tes t* I t s IR apeotrun exhibited bands at 1200 
(-S-CHa)and 750 on"1 (C-Cl) . mia speotrua of the t w y t s j i 
(TCTT) gave « broad a a l t i p l e t at & 3*9 (C3K«419 # | • 19 Be, 
a x i a l ) , a a l t i p l e t at ( 2.T3 (C«<<<-g, * | « * B s ) , 2.4 (qeartat 
-3-CHa-CH3) and a t r i p l e t at 1.33 (3-GHa<-Cg3), Methyl 
s igna l s wore ••on at £ 1*0 (ClO-CHj), 0.70 (013-01^), 0.99 
and 0.78 (other aethyl protons) . 
Char—tori sat ton of tap o i l ( O — 3^«oa^oro^p*»(21 -hydroxythio-
othoxy)-5<X-oholestane 
The eoapoend (C) cava a noleeular loa peak at 432/AHA 
( 3 t l ) and analysed eorreotly for C 2o"i i 0 i * 0 1 ( P o l l t l r « B e i l s t s i a 
and aodltra nitroprasside t e s t s ) . I t s IK epeotraa exhibited 
bands at 34O0 (on) , 11«0, 1030 (C-o) , 1270 («g-CHa) and 
740 on"*1(C-Cl). KMR speetroa of (C) gare a broad multiplet 
at h 3,46 for three protons (C3\-4i, «S-C&a«Cga-oH), a a a l t i p l e t 
at 2.76 (C*°WI) and a c lear t r i p l e t at 2.«2 («3-Cga««Ha<-oa). 
*ethyl s ignals appeared at ; 1.0 (C10-CH3), 0.70 (C13«Cga>, 
0.93 and 0.79 (other aethyl protons)* 
The ooejpoaad (C) on treataent with pyridine and aeet ie 
dr ies fnralshed (CI ) , a .p . S3* which i s eharaoteriaed as 
3p-efclore-«(Ml*-eeetoxythloethoxy) SK-eholestaae. The 
(CI) analysed eorreotly for CgjHygOgSCl ( p o s i t i v e B e l I s t e l a 
and sedlan aitrepraaslde t e s t s ) . I t s I t epeotraa exhibited 
r- r-
band* «t 1740 (CHjCOO-), iaa* (C-Q) f 1M0 ( - S - O ^ ) «ad 7S0 oaT1 
( C - C l ) . HMR opootrua of too •oapooao' (C I ) ahowod * broad 
• o l H o l o t at £ 4*0 for ono proton (C3K-fi, « | • 16 Hs) , two 
• lour t i^o lo to at cS 4.18 and 3*TO oath latograUa*- for two 
•roto«o./aoorlbabl« for «s-€Ht«<Xia«OAo aad -3-CSa-CHa-0A* 
rowoooftToljr, • « l t l » U t at f 1.8 (C4^-a, « | • • Ha oqoatorlal ) 
Mid a shoro alnglot at a.oa ( f - C H j - C H j - O - C O - ^ ) . tfotHyl 
aicaalo woro oooa at 0.98 (ClO-Cgg), 0.T0 (Cl3«Cg3 ) f 0.92 aad 
0*80 (othor aothr l proton*)• 
*y/A«J> 
<C) a — « • 
3-CH3-CH2-OAO 
(CI) 
LlAlHrAlCl, rodmtlon of 3f-—oto»r. 6 -oxr. d -tHlodla«thrl,u,t 
ft^-oholoataaa 
Hydrogoaolyals of 3^~aootoxy«6^-o«r, « \ - ta lodla«thyloao* 
i^-oholootaa* ( b S l ) with UAl& 4 ~AlCl t provided* • i « * l o 
••p. itV. 
(LtXX) ( C U ) 
5G 
Charnotarlzatton ef cosapotmcf. ««p. 1^0 n> 3E.5P-
4taT4ro*r-6fc»«h»Uataao (CI I ) 
Taa aoaaoaa«f a . » . I P O ° ( roaortod 3 8 9 a . » . I »3° ) aaalysod 
aorraotly for C j ^ ^ O ^ M * 444) . I t s Ift tpMtrtui gara aaatfa 
at 3430 ( 0 « ) t 1130 M i tOftO aaT1 (C-O). lata apaatraa i l M M i 
broad o a l t i p l a t at & 3.6 for t protoa (03 -£ 9 * | • Ift l a ) aa4 a 
a a l t l a l o t at 8 9.8 f w i protoa (Oftttg. o | • 4 l i s ) . Matajrl 
ataaala vara oaaa at 6 uo (C10~GBS)9 0.14 (C13-C&S)9 0.33 aa* 
0.3 a (ataar a t t a r I protoaa). 
Taa aoapaaa* ( C I I ) aa traataaat v i t a aootio aahydrld* 
and prr idlao provttaa 3tft4t<-4iaaataay<-4'*-»aaatostaao ( G i l l ) , 
a . p . 1ST* ( roporto*** a .p . 133*) aaaljraad aorraatly for C ^ a ^ O ^ 
Taa aoapoat* ( C I I I ) gmf a aoUoalar taa poo* at a/a 483, Ift 
apaatraa oxftlblUd boado at 1T38 (63 ,000* ) 9 1330 awl 1333 *aT*(C«4>), 
HUH apaatraa asalaitad * l f » » U * t 6 4#T0 (03 - a 9 »J • 14 Sa) aa4 
4*99 (C4 - f l , wj » S Ha). Taa sharp slnglota at e 3*03 and 3*0 
aosa latograt lag for 3 prataaa aaa ao atolgaod for CjigCOO-cs 
aa4 02,000-04. tfatarl olcaala oara •—* at 8 UO (CtO-Of , ) , 
O.T (C13-CW,), 0.33 aad 0.30 (ataor aatayl prataaa)* 
(CII) *""t\ 
(«III) 
ldAin t - .UClj Reduction of Jp-aoatojgr-ttA-oxy. %#>» 
thiodloathylano-g -ohol*atapo 
ffydrogenolyals of 3f-aoetojgr 6^-oxry 4f-thlodloathyloao 
3K-«*oloatafto(L,XJQa)«ita UAIH4-AIC13 prorldad a o iag lo 
• • p . 195 • 
AOO 
ii-CH„-CU -OH 
2 a 
(inn) (civ) 
Charootorlaatloa of too aooooMid. • . ! , . 158° — 3^-hydroxy 
6f-(2*«4iydrottrtMootlio«r) > - o h o l „ t a n a (CIV) 
Th« oeapoand, « • • • i*8 favo * aelaoaiar loa pook at 
• / a 404 and analysed oarrootly for ca9a9*0gi (poa i t ivo 
altrooroaaido toot)* Too I* apootraa of too ooajpoood (CIV) 
oakiaitod oaada «t 3100 (OH), 1110 (C-0) aa4 1333 oaT^-dUCfc^) . 
M l opaotroa of (01?) for* oigaalo at ^ S.61 (ap l l t tod t r l p l a t , 
S-OTa-CH1-0B>» • • • • (•*••* t r t p l o t , 3-Cga«CSsQB)9 3.00 ( o r . 
• t C«<-flt * i • 4 Ba| oaoatorlal) oooaoatljr C4 l ^ a T 
1« axial* 4U« J3&-U proLoa i s iaer&ln«; within t r i p l e t at 3 .6a, 
Methyl of gaol a woro appeared at & 0.95 (CiO-Cg§f ) , 0.S8 (C13-C&a), 
0.8 a « d 0.68 (other Methyl s i « • • ! • ) • 
Th« ooapotmd (CIV) oa troataeat w i t s fm^/vy provided 
3^-«««tosr «Ma«*«««to«rtMo«tiioxr)-So(-«Qal««t«i« (cv) ea 
l o t t r r t t a U l t A U o t l . The eoaaowad (CV) analysed eorreetljr 
fftr C J J B W ° 4 S ( o o a i t l r a eadiaa altropraaelae t e s t ) . I t s Ifc 
speetraa exhibited beads at lTao (a <83G00), 1335. 13to ( c - o ) 
aad 1390 aaT* (-s-CH a) . The MUR speotroa gave s l f a a l at £ 4 . 7 
far ana proton (C3<m t « | • 16 as)* Two olear t r i p l e t s in tegrate 
tag far two preteae aaaa at £ 4 . ) aad ? 3.63 aaa bo assigned 
t a -S-CHa-C2a-OAo aad -dMJgg-CHj^Aa respeot lre ly . ce#-*»rotoa 
(eaaatarta l ) appeared as a broad a a l t l p l o t at 8 2.8 wita kalf 
band width 6 Ha. A sharp s lag lot at 8 3.1 for 6 aretoaa aaa bo 
a* signed for CtfjCQO-CS aad C6 -MCRj^-O-CO-c^ . Malay! 
s i gaols wara ooon at <S 1.0 (ClO-Cgg), 0.73 (C13-C^a) t 0.96 aad 
0,86 (other aethyl protoao). 
(CIT) 
<C¥) 
50 
M«»» Soootrowetry of 3 t»ro ld* l 0-oa« koaitaioaotala 
Tka saaa apootral atady of atoroldal-4-oao hoal ta lo-
katala vaa nogloatod «a ooaparod to oxtoaaiva work of • toroidal 
3-oao aaal ta lokata la , Raalnaaa aad aavarkara** atadlod tka 
aaoo aaaatral fra«aoatatloa of Soi-akoUataa•3•—a aaaataio-
katala ( U aad U I ) . Tao key to tao frat»aat«Uaa * f tkaaa 
(LI) ( U I ) 
ooopaaada aaaaara to too prlaary o l la iaat loa of otajrloao aalf ldo 
fraa tao oxatalolaao rtag goaoratlac iaaa af aaaa €0 aad JM« Tka 
kaaa poak t a tka opoatraa at a/a BS1 i a caaarato4 ay laaa a f aarkama 
15, 16
 9 I f aad a Ida akaia, a i t k traaafar «f aa» kfdragoa • * « • * * • 
Tka proooat work i a m ostaaalaa l a tka aaaa aaaatral a tat taa t a 
iaalatfa a a r t l r aoaaaalkla a t a r a i i a l t-aoo tlaataraaiaaaarfta 
aaatttklakotala akiak M f N « f « t i i a t raatara l a laatdat laa 
aad <fi f f a r a n t i a t i o a OJMHI& thaa* l'aa ooiapouada studied are re 
8 -ox7-« * th lod la« tbr l«a« -8^-o l to l«0 t«B« (LXXIV) , 8 - o x y t «jp« 
thiodtaoth7l«aa-a»<{«»«aola*taao ( L I X V ) , 3 f ~ c h l o r o - 6 f - o * y - * -
th iod i«at l ty l«ae-& -oholaataaa ( L X X V I I ) , Sjb-ealoro-oX-osyt 
«p-t tk lodlaathyleaa-<K-«aolaatai t« (UQQUZI) Sp-aootoay-of-oayt 
6 A- th lodlaet t t r l«na-9 -aholaataaa (t*XXX) and i^««Mt«jqr<4<^ 
oxr-«/^t t» lodl«att i r laaa-9xr«feoleatan« (LXXXI ) . 
0 S 
\ / 
(LXXIV) %
 m n 
(hxvnt) x m oi 
(LTTX) X • OAo 
W 
(uxxr) x - u 
(LXXVIII) X « Ci 
( LXXXI ) X - OAC 
The U M apoatrua of (LXXIV) ( P i g * A) t a r e ao laoular 
ton paak a t a /o 446* An la taaao M-60 paak aorraap eroding to 
tha loss of C-H.3 waa ooaapioaooo i n tha aaaa apaatraa of 
(LXXTV) « t a /a M € . Tha loaa o f aaaa §0 fr©» tbo a a a l t a l alto t o l a 
l a w a l l k a o a a 3 3 . 
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Tb« !•*• of a«thjrl group froa tfco »•*• p«ak gtv«« 
rimm to t*« tan • / • 371 SofeoM - » . 
V * 3T1 
Seh«o» • 3 
«/p 369 (• /« 3 f «ltaO) 
cUalnatloa of * aol««al« of v«tor fro« ay o i l • kotoao«9 
tteoogli « ooaotox orooooo i s • ««11 aooootod p*oao«oaoa« 
Jft£*JL2L 
to Utoas* M A * aft a/o 33t f i n l l i froa turn loao •# 
*•**••• tao foraattaa «c **• $mm at a/a m MT *• ataaa 
M la t*««4, 
6L 
«/t *>T 
Tho fragaoBt ion a/o 30T la tao spootraa of (LXXIV) 
* 
I s oooa* to to ataMUsatf ajr aoajagatioa* Tao foraatioa of 
tho ton (« ) ooa bo oxplolao* ao l a tao Seaoao 3 , aaalogoaa to 
tao • toroidal «-ono kotala* Tao toa aoak at a/o SOT l a aaanoa 
i a a l t tho aaoatra, aaatoror tao aokatitaoat aay » • at • * • 
Taaa tao toa (a ) aoak at a /a JOT a w • • olataoo to ho oaaraotor~ 
l . t l o far tho 8-oao aoa l th loao ta lo * f * , S (Saaaaa - • ) • 
• \ / 
C„H. 
6. 
VU ^ ViT 
Seaes* - 5 l ¥ •» 
This fragasatet loa I s eeaeat la le with the lo s s of tae 
s ide eh at a (C
 s " l 7 ) froa the ease peak* 
This frafaeat ion i s of ooaaon ooourreaee ia the aass 
epeetra of the eaolestaae der ivat ives and I t s foraatiea aar be 
shown according te Seaeae-6« 
Soheae - • 
a/e MT 
G i 
a/a 24« .ad »4» 
Ttooso fragaaat l e a s rosul t froa a/o 396 with the l o s s 
of tho «!<!• oh s i n , sad ring part of r ia« D. 
V i f i t 
a/fi-312 
c-a^r 
l/f HI 
• / • 1»3 
( c i o E u e > 
65 
«/t lift 
T»* formation of th« fragaoat ton «ay b« rat iona l i sed 
aeoortflng to 3eh»»o-T« 
Th* aaoo apootrav of e<~oxr-6^-talodla«tt*ylo»«'-o^-
etiolaatano (LXXT)(Plf. 7) sUaood ooWottlar loo p«*k at « / • 
446 and baoo pook • / • M 6 . Othor poaka off oisnif ioaooa ffroa 
(hXVf) «or« FHONH of • / • »7f ( • / • «M-GHa)| • / • »M 
( « / o M«-naO) f • / • M l ( • / • *M-C4HT)# • / • JOT ( M ^ ) , 
« / • MS, « / • I t s , • / • l i S , o«d t o w M M poaka. 
6b 
Tha ehloroaoaitli lokotala (L.vXVII) and (LXWIII ) (P lg . 8 
aad 0) showed a i a l l a r fragaoatatioas anion, can ha ralatad to 
tlM haalthlokatala (LXHV) aad (LXXV) without any d l f f l a a l t y , 
Tha apaotra of iha ohlorohaaithlokatala (LXUUI) aad (LXXVIII) 
ahowad a aolaoular ion paak at a/o 490/492 ( 3 $ l ) . fan baoo 
Book In tha apaotrua of ( L x m i ) i s obaarrad at a/a 430 aad i a 
(LTXVIII) ia oaaonrnd at a/a 384. Taa haaltblokatala (LXXVII) 
and (LTXVIII) ahowad paaka aorroapoadiag to taa kotoao i a 
addition to tha paaka raanlt iag froa taa aolaoular lono. 
Tha apoetra of both tha haalthlokatala (LXXVII) aad 
(LTXVIII) ahowad algalf laaaea lataaaa paaka at a/a 307 and 
a/o 118. other paaka of algalfloaaoa froa (LXXVII) aad (LXXVII I ) 
ara at a/« •«« (M-RC1), a /e 430/432 (tf-CBgCUgS), a/a 408 
(a /a 430-CHj), a/a 388 ( a / o 430-Cl) , a/o 984 (a /a 430-flCl, 
a 387 aad 349 .4 ) , a/o 388 (a /o 384-a 20)(a 3 4 8 . 9 ) , a/o 371 
( a / o 384-113), a/a 388/387, a /o 138 and lonar aaaa paaka. 
Tha proaaaoo of oitlorlao fao l l l t a tod tha analyala of tha 
apaotra baa ana a of i t a laotopoa in taa ra t io of It 3 (aaaa 37 
aad 38 ) , Taa nana •pnntra af (LXXVII) aad (LXXVIII) aaa ao 
rary ooarronlaatly rolatod with tha apaotra of (LXXIV) aad 
(LHV) aad thoraforo taa fragnaatatioiw aood aat ao rap oat ad. 
Tha laao of HC1 oooars natal? ay i . 3 - o l i nana t ion proooaa3* 
aad i t appaara that i n dolag mm 3,8*arolo darivativa i a 
oataiaad. fa ta oaggoation fladsoapport froa tha obaorratloa 
that l iko 3
 t5-«yolo-8^-oholaataa-8-oaa t tha paak at a /o 138 
l a iatonaa (Sanaa* 8 ) , 
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67 
-HC1 
1,3 HCI 
C 8 H i 7 
• / e 137 
tf 
4 
• / • 136 
<C9«i2°> 
^ 
• -^U 
*0H 
V 
m/e 136 
(C 9 H l aO) 
Sohea* - 8 
or 
T —^ — ^ > 
m/% 136 
(c0a lao) 
fha saoond aaahaalaa lavalv lag UaLaffarty raarraagaaant 
l a doubtful sine* tha distanaa batwaaa tha aarboayl ojygaa 
* t C6 aad C14 hydragaa a«r » • graatar than l .aA° , l a aaah 
• I tna t ion tha al taraata aaabaalaa «tght a« aparatlva* 
Tha »mm» apactra of tha aaatoxy haaithlokatala (LXXJC) 
and (LXtXl) ( r i g . 10 aad 11) ahawad a aolaaalar Ion paaka at 
a/a 504* Taa aaaa paak l a both tha apaatra l a aaaarva* at 
a/a 384 (C2^AA0) w l t h thm l o " 9t m<sa2CaiS • * * H^^ OOOE f r o . 
tha walaaalar I a n . Tha laaa af aaatla acid aajr ba a l t bar froa 
C-3 »r 0-3 foralag 3*a*a ar 3-aaa fcataaa whlab aaa ba 
r»prmmmmt%4 ay tha atraatara (CV I ) . 
(cri) 
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oth«r prominent peaks were observed at a/e 444 (M-CH-CH^ ) f 
» / e 969 < • / • 304-CH,), a/e 990 ( • / • 394-Oo>, a/e «i>7(*-CiaUaa<>a), 
• / e 8T1 ( a / e 384-C9H l T), a/e 94T, a /e 244, a/e S49, a /e 339, 
« / • 30l# a /e 18?v a/e 181, a/a 174, a/e 161, a /e 115, a/e 99* 
a /e 93 and lover «aes peaks. 
l a the f o l l e v l a c seheaee, the feraatlea of U e 1«M 
a /e 199, • / • 193, • / • 131, a/e 107, a /e 99 and • / • 99 has teas 
sfcftwn below. 
W t^ I I * CQH 
• / e 191 (08«oo> 
•/« tot 
This fragaoat Ion aay »• aaowa to arise by tbe loss 
of •ethyl group froa tao fragaoat loo a/o 183* 
CSO" GiQ* 
a/o 95 ond 93 
Yaoao byoYooartooa fragaoat loao eon DO aaooa to or i s* 
too or ding to Sotioao 9* 
a /o 91 
Soaoao - 9 
71 
Prom the above din cuss ton I t beeoaes clear that MASS 
spectrometry in E d i t i o n t o , and in conjunction with other 
instrumental techniques, and onsen* oal tr ana for Motions of fers 
• r e l i a b l e aothod for d i f f erent ia t ing between l soaer le ooapoonds 
(LTnV and LXXV)f (LXXVU) and (LXXV1II) and (i,XXX oad LXXXI). 
Tho table (S) given below reoorda tho re la t ive i n t e n s i t y of 
aeleonlar lone and the rooaltaat kotoaio Ion for too l eoaor ie 
ooaponads (LXTJV, LXXXV), (LXYVII, LXXVIII), and (LXXX, LXJUI). 
rrosj the r a t i o the aoleoalar ioa and the reaaltant kotoaio i o n , 
one oan plauaibly oonolaao that the ejeot lon of CH.CH s^ io aaofc 
wore proaouaeed in those oases where S i s axial ly oriented. 
Ib i s oan bo explained by creator 1,3-dl axia l in teract ion between 
CiO-cn3 oad axial S of the hoterooyolio r ing . One would have 
expected a wore Harked e l i a i a a t l o n of M-CH3 frosj the aoleoaior 
ton c f (Ltry, LXXVIII aad(Lxm )b«t aafertwaately M-CHg pooka 
are not observed in e i ther of the heterooyoles (LXXV, I.XXVI, 
LTXVii, LXXTIII9 LXXX and LXXXI). 
~l*> Ratio betweoa sjoleoalar 
' ioa and the reoultaat 
S ^ l k o t o a l o l oo 
mmmmmtm' 
0 
\ / 
Table - 5 (Contd . ) 
•ilf T ft » J L — » 
N / 
If ?tf > 
miiff , 
A«O MmO 
koo 
• » « * - * 
EXPERIMENTAL 
All aeltlng point* ara aneorreotad, lit spaatra vara 
determined la Wajol with a Parkin-.*: laar 23T spaatropaotoaotor* 
MiR apoatra wmrm rtm la CDC1, as a Varlaa AdO iaatraaaat vita 
Mo4 Si a* ilia otaadard* CD aarvaa vara aaaaarad with a JaSCO 
r-90 opoatrapolariaatar* taa aaas aaaatra vara aaaaarad aa a 
Vat-Ian A JUS DiOO vast epaotroaatar. TLC platan wf oaatad 
with a l l iaa gal* A 20< aoaoooo solution at parehlorio acid 
vaa oaad as a •praying agent. Light patroloaa refers to a 
fraction of b.p. 60-40** Anhydrous aodlaa sulphate vaa oaod 
m taa drying agaat* Mill values ara given la p*p*a« (a«elnglet, 
dadooalot, dd•donala doublet, brwbroad. ao*aultlplet aaatrod at), 
3 ^-Chlorooholest-3-ans 
rreehly parifiad thlonyl ohlorIda (19 a l ) vaa added to 
oholesterol (34 g) at raaa teaparature. A rigorous raaatioa 
ensued with taa avolatioa of gaaaoaa prodaota. Whan taa 
raaatioa siaofcaaad tha al stare wan goatiy heated at a teapera-
tara of 50-dO* aa a vatar aata far i f alautao, aad taoa poarad 
lata vatar with atlrriag. Tha ral lav aolid thus obtained wan 
flltarad aadar suotiea aad waaaaa oararal tlaao vita vatar aad) 
< 1 
air-dried. Reorystallisation from acetone gave 3p-»ohlorooholest-
5-ene (81.5 g ) , sup. 85-08 (reported11 a.p. 9a-*7 } . It -ave 
a positive Bellatein test and • yellow oolour with tstranltrs* 
•ethane in ahlorofor*. 
3p-Chlorooholest-8~eae (18*0 g) wu dissolved in warn 
aayl ale oho I (900 nl) and sodimi natal (38,0 g) was adds* in 
•mall portions to the solution with continuous aUrriag aver a 
period of 8 hrs . The re notion mixture nan heated ooeaa ion al ly 
daring the ooaree of the reaction in order to keep the sodium 
netal dissolved. The reaotion nixture was poured into water, 
aoldifled with HOI and allowed to stand over night. A white 
crystal l ine sol id was obtained whioh was f i l tered under sootion 
and washed thoroughly with water and dried. Beoryst a l i i nation 
of the erode a at ©rial fron acetone gave ohole at-3-eoe la ouhoo 
(10*8 g ) , n.p. 94-05° (reported30 n.p. 89.5-01.2°) . 
•^ f r^»*18V^-Tl t f 
A suspension of finely powdered shsl*st<-6~ens (3*0 g) 
in glacial aootis asid (88 at) was stirred at room temperatare 
far 8 aAamtas. rasnng a i t r i s asid (3c .gr . i . 8 f to al> now) 
rapidly addod and the stirring was soatinasd 188*-1 wMHWn. :.-4sa». 
tenperatare of the roast ion nAatnro was santrallad hao—an 88*88* 
7 b 
by external eoollag. Th» renot Ion mixture was then poored 
Into t««~aold water. A yellow solid tuns obtained was f i l tered 
uader aaatlaa, waahad thoroughly with water end dried, Re*ry»» 
ta l l laattoa froa ethaaol faralaaatf the deeired aaapaaaa ( i , « g) # 
a.p. i i T - i i t ° (reported87 a*», 117- i ts*) . 
a-Wt traaaalaat • S «oao (9*0 g) waa dieeaWed ia gleet al 
aeetio aeid (too al) ay be at lac aad to tola eelaUoa alaa daat 
<S#0 g) waa added ia avail portlane. After toe i a l t l a l 
evotherale reaetiort aad eobeided, tae owpeaeioa waa heated 
under raflex far three haara aad 13 al af water added aow aad 
thea darlag the aonraa at reaatioa. The aalatiaa waa thea 
f i l tered aad tha realdoe vaahed with two 10 al partlaaa af warm 
aeetio aaid. Te the f i l trate waa added a faw a l at water t i l l 
turbidity developed &sd i t waa allowed to ataad overnight at 
rooa taaparatara* The eryetalline aatarial thaa aaparatad waa 
f i l tered oader aaatioa aad waahad thoroughly with water la 
•rimr ta rmma** alaa aeetate* Tha argaala aoild waa air-dried 
aad taea rearystaiiiaad froa etaanol ( i . t g) v awp* •?«*•* 
(reported3* a*p, • * * • * ) • 
3p~Chloro«-6-nltroohole9t-5-qne 
To a v a i l etirrad at stare of 3f£-aaleroefcoieat-«-oae 
(« g)» g lac ia l aeet ie acid (78 n l ) , and o i t r l o Mid (9p .gr . 
i . sa f 38 s i ) at raon teaaoratare, w u added aodlun n i t r i t e 
(1 .8 g) gradually* After the ooaaleta a4dit loa of aodlun 
n i t r i t e , too nlxtare waa further at irred for 1 h r . . The 
content waa dl latad by the addition of water (100 a l ) and the 
e t l r r l n g waa ©ontinned for 10 nlnatee aore. fan yel lowish 
aol ld thus separated woo f i l tarad and a ir -dr ied . Tha deeired 
product was reoryatal l leod froa aethyl aloohol aa aeedles 
(S.6 g ) t a . p . 15O-18a0 ( r e p o r t e d " a . p . 140°) . 
SfM^loro^oUeholaataa^-ono (MOOT!) 
To a solution of 3 -ehloro~6-altrooaoleat-0~aaa (3*0 g) 
In hot g lac ia l noetic aold (TO n l ) t sine dost ( 8 . 0 g) waa addad 
gradually l a snai l portion with shaking. The sua penalon waa 
heated moor re f lax for 4 h r s . aad water (6 n l ) was added at 
regular ln t erra l s daring the oourse of heat ing. The hot so lut ion 
waa f i l t e r e d to reaora oareaated s ine powder aad tha f i l t r a t e 
oooled to room teaaoratare, fellowed ay d i la t ion with large 
exeees of loe**old wator. The orgaalo aattor vaa extraatod 
with etaor aad atharoal aolnt loa van wasaad with aaftOO, aolat lon 
(10*) and water aad dried (eaaydraws Ma/»4)»orepoao»4an %< tan 
aolroat gara aa a i l walea arys ta l l laed froa aataaaal ( i . t g) 
a*p. 1IT-120* (reported*1 a . p . l i t * ) . 
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3 -Aoptosyoholo8t-3-one 
A alvtaro or oaoloatorol (SO g) 9 pyrtdtao (T5 a l , 
froohlr d l o t l l l o d oror tOH) and froaaljr d l o t t l l o d oootlo 
onaydrldo (80 a l ) mm oootod on a s t o w bath for a h r s . - Too 
r o a a l t t a f brova oolatloa voo poarad l<ato araoaatf too-wotor 
at «t tiro ot ta o t l r r t n g . A Ugnt brova ootid woo oatataod t aatoa 
vao f l l t o r o d vador oaattoa9 wooBod at l a valor a n t i l froo f roa 
pyrtdtao oad o t r -dr lod . Tao araao prodoot oa rooryota l l laaUoa 
froa aootoao cava tao para aaotata (4S»0 g) v a«p« 114-119* 
( raportoa 4 0 « « B * t t s * ) . 
ff<^fraT^^fffj^%rt«'t«*H 
9p«4aatoaraaolaat«S«aao ( 5 . 0 g) woo eovorod a l to a i l r i o 
oold (Sp.gr , i.SS» 138 a l ) oad oodlaa a i l r i l o (S«0 g) voo 
gradaaUy aaood oror a portod of 1 h r . with ooattaaoao a t t r r t a g . 
Sl ight ooollng woo aloo offootod during too ooarao of too 
roootloa, oad s t i r r ing woo oontlnaod for oddltloaol a hara. 
vfcoa a vollow oaoagr aaao ooporotod oa tao oorfooo of tao 
atxtara* Tao atxtaro woo dl latod with oold wotor (100 a l ) 
vaoa a groon ooloorod oolatloa voo obtotaod* tao vhola aaoo 
voo ovtrootod at l a otaor* Tao otaorool oolatloa vaa vaatui 
v i t a vator9 WoflCO, oolatloa ( S i ) ( a a t t l voaatag vara ataa) 
aad votor oad d r t o i (aaayarooo aoataa o*lpa«ta>* • • • a a r t 4at 
tao oolwoat prortdod tao a t t r o n a a i a a i oa oa o t l aatoH 
orrotol l lood f roa aotaoaol (oath traaoa of aootoao) ( • # • g ) 9 
a . p , 104° (roportoo4* a.p* I03~16o*), 
3 •Aeeto^«4-aitr<>ot»oUet«d~eae(3.<> g) wee Oi»»olv»d 4A 
g lae ia l aeet le aeid (139 a l ) by wtn lBg the e l stare and alae 
< » t (S.O g) vaa added i a m a l l eertieae v i t a ehaslag* faa 
eaBeeaetea wmm heated aader r e f l a x for 4 h rs . aad water ( f a l ) 
was mAmm4 aaw ami thea dnrlaf the eaaree af the redeetlea. faa 
hat sol tat ton wmm f i l t e r e d , aooUd ta reaa teaaeratare aa* 
d i la ted « t t a a large mwmmm af iee-eeld water. Taa praafta&tata 
thae ehtataea aaa tafcea ta ether aad t a * ethereal eetat iaa aaa 
waehed v i t a WeJIOOj eolat iea ( t o * ) , aatar aad dried (aaayareea 
Waa904) , sraeeratiea af taa ahlreat gave (Lxxix) aa aa a i l 
whieh eryeta l i ieed f rea aa thr l aleehat ( a * l g ) , a . p . 138*130° 
( reaar ted 4 * a . » . 13T*13t° ) . 
3p~Aeet*ayeh*leetaa<-«-eae (UXXIX)(1.0 g) was aimed a i t h 
84 aathaaelie aoteealaa hydroxide solution (50 a l ) aad raflasad 
aa aatar hath far 2 .hrs . vethaael aaa removed aadar redaeed 
areaeare aad the ree l da* thaa ehtalaed aaa d i la ted a i t h water
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aa id i f i ed a t th hydreehlerle mm** ami extracted atah ether* faa 
ethereal ee lat lea aaa aaahed a t t h • * eediaa hydregea aarhaaata 
ao la t i aa , aatar aad drftee! ar«*? eah/driai aadiaa eelahate* faa 
a i l ehtalaed a t ta r n a e r a l W a^ aaja> aayatalUaad fraei ajajHaajal 
(800 a g ) , • • » • 141* (reeerfte*4* a*a* i e a - i d J * ) , 
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n a t i o n of • J - o ^ l M t f w ^ ^ n e ( U K I H ) with iJ-aareaptoathaaal: 
w j W « r « a ^ a l a d * « a t B y l a a a H ^ ^ o l a a t a n « ( t r a * ) and 6* -o«r .6&-
A sola Hon of 5 -ohol«st«a-«~on« ( L m i I ) ( B . O
 C ) i s 
aaatte aold (300 e.a) « w traatad with E> -aaraaptoathanol ( t o a l ) 
aad aaraat r l f t na i l aa (3 a l ) and taa ra aatloa a ixtara waa allawad 
t « stand at roaa taaparatara for t » r , Oa aoaplatlon af taa 
raaatiaajBatfcaaal (38 «1) waa addad to t t t taa raaal taat aa la t laa 
ttttta aatataad waa aoaraa In to watar aad axtraatad v i t a ataar* 
Tha atoaraal larar waa waaaad aaaaaaaivaly with watar, aodltai 
alaaraaaata aolntloa (»<) aad watar and drlad avar aaaydrooa 
aadiaa aalahata* tha aalwaat vaa d l s t l l l a d a f f aadar radaoed 
praasara f ytald an a l l y aradaat whloh waa nhroaatographad 
mr si I l e a gal (too g ) . Elation with l igh t patralana ataar 
ylaldad (LXXIV)(3.0 g) whloh waa aa l ld t f i ad af tar Waving far 
onm aoatn, a . p. ao^ H* 446 ( C ^ H ^ o s). Ammx*2*0 —if &J~+1*l)i 
Vaa* t M 8 ^®fa"s*)» U 5 0 » 1 0 9° *c""*j) *lld 10IMI °*"1 (»••****•-
kata l r i n g ) | !o 4.32 ( t .^ -CH-o ) , 3,93 ( t t H-€l |~0) 9 2.T8 (dd, Caa3 f 
r«T aad a Ha), o.as (cio-cs^), o.aa (cia-CH^), 0.93 and o.sa 
(a taar aathyl pratoaa) . 
Aaalyals. roaadi C, To.03| a 9 11.01 
C^H-^OS raaalraa 1 C» fa.OSf B9 11 ,30* 
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Further olutlon with l ight potrolaua afforded (LXXtr) 
(3 ,10 g ) , • • aa a l l valoa fa l lod to • r f t t t l l i i t . tt* 446 
4,03 ( t , OC9a) t t . 93 ( t , S«€ga) t 0.98 (C10-C{l3) f 0.6T (CIS-CJ^), 
0»ts and 0#T0 (othor aathjrl protons). 
Aaatytto, Foaa4i C, T8.03 f ; i , 11 .01 . 
ffrdrolrolo of the h»althlofcotal ( L m y ) i » * ^ o l o a t a a - o - o a a ( L X l l l t ) 
A oolaOoa of tao aoafttttiokotal ( I*xrrf)( lOO ag) i s *oot io 
not d (10 «l> ooataiatag vatar ( 1 a t ) was varaod on watsr hath 
for 30 ats and work us l a tao oaaal aaaaor* C iya ta l l lsa t ioa 
of the orada product froa otaaaot «ffordad 9 «oaolootaa<-a>«oao 
( L T T U I ) (TO ag) 9 • • p . 3 8 aad a . a . p . 96° . 
ffTdrolrals of tao hoatttUoaotal arent»<-Ct»olootaa-«-oa« ( u x n i l ) 
A solution of tao aaat ta io ta ta l ( L a y ) ( 1 0 0 ag) l a aootio 
aold (10 a l ) aoatataiag wator ( t a t ) was waraad aa aatar l a t a 
far SO a t * aad aortr a» I n tao ooaal aaaaor* OrjrstalUoatloa 
af tao wwkm product f r o * otaaaol af foraa4 9^-«aaWataa>4«oao 
(LTCTtxHft • * ) , ••••** •** avaayr^t^r 
^« wot ion tif 3 F«»^hloro-3A-oholeatttn«^-»one (OXXVl^  with 
- - • ^ r a ^ t o t t h w o l i a ^ h l o r o ^ - o a r . g ^ t n i c x i j ^ t ^ long 5 <-
ofcolostoao (LXXVH) aad 3 -«Hloro-4 -o*y . dp-thl»diaott»rlaa«-
SX—holootaao U t x r i U ) 
A eolut ioa of (LtTVI)(4.0
 f ) fa aeot io eeld (aoo e . o . ) 
wao treated with f-e>ere«pto«thaiiol (9 a l ) aad borentrlf luoride 
etherate ( 9 n l ) tad the reeet ioa e lxtare w u allowed to at aad 
• t roea teaperatare for t hr. On ooapletioa of too reaeUoa 
aettieael (30 a l ) woo added to i t , tHo reoaltaat ao lat ioa thus 
obtained was soared Into water aad estreated with ether* Too 
ethereal layer wae washed saoeessiwaly v i t a water, sodlna 
biaarfeoaate so lut ion (S*) aad water aad drlod over onaydrous 
sodima sulphate* The ee lreat woo d i s t i l l o t o f f ander redaoed 
pressors to y i e l d on o i ly residue whieh waa ehroaetographed 
©war s i l i s a gel ( t o g)* e la t ion with l i ght petroleua furalehod 
(l*X*VII)(i*8 f ) , raoryatall iaad froa l ight petroletsa, a .p . 153°. 
a* 488/480 ( i iSXC^H^OSCl) ( p o e i t i r e A e l l s t e i a t e s t ) * 
*mmm a«i iC®J* -**»>• V«a».iaTa» 12so (cays), moic-G). 
10T0 (hanitlt ioketal grouping) aad T60 oaT1 (C-C1)| S 4 .0 
( a t o - c n s aad C 3 A - * ) # I,8d(dd CH2-«tJw« aad 3 a s ) . 1,0 ( C l O - q ^ ) , 
0.88 ( C l S - q j j ) , O.ta aad 0.80 (e ther aethyl protean)* 
Aaalyels* reandt C, Ta.SOf a9 10.10. 
c a a a a o 0 9 c 1 ' • • » * ' • • » <*• " • • • l * • «•»••>• 
Further • lu t lon with l i ght patrols u.a-«t her ( 2 4 i t ) 
Afford*4 (L*XVIII)(i .73 g ) t roarjratalllaod fro* l ight petroiaaa, 
• • P . I t S 9 . ** 482/480 ( l l 3)( C^H^USCl) (aoo l t tv* Bol loto la 
t #
*
t ) #
 / ) « « t . a T S # 5 < / " & « 7 «M.»W)| V m a m # "T0 (S-CH3) t 1155 
(C-O Uaka«« of tao health!okatai r la*)* lOTO (feealtalaketal 
rta*) t aad 980 aa""1 (c-Cl)| & 4,OS (a, -o-Qjga aad C3*<«£)9 
f .9T <«9 3 - 0 | J ) , 0*88 (OlO-Cgg), 0.88 (018*08 , ) . 0.83 aad 0.T8 
(other aetfcyl arotoae) . 
Aaalralo. Foaadi C, T3.3tf Ht tO.13. 
Srarolrala of the healthlokatal ( n m i )»3p«*8hloro-8*.. 
A eolat ion of the he«l thieketal (LXXVII)(iOO a*) in 
ttootle aotd ( t o «1) ooatalata* water ( 1 a l ) woo w o o d on 
wot or oatb for 30 at a and work op in the iiaual aaaaor. 
Qrwatallteattoa of the erode produot froa aethaaol afforded 
3^hlore-oV«oholeetaa-««oae (LXWI)(70 ag) 9 a . p . 3 1 aad 
a . a . a , 13T*# 
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^yrtrolyala of the heml thl ok^tal ( UXWIII )t 3 -ChIoro-3 -
whataataa-a-aaa (UXTtl) 
A •o lut loa of tha haaithiokatal (LXTVIII)(100 ag) l a 
aaatte aaid (10 a l ) containing watar (1 a t ) waa war aad on watar 
bath far 90 ata aad work a* l a tha aaaal aaaaar. Cryatal l iaat ian 
of tha or ado prodoat froa aathaaal affordad 3f-ahloro-«^> 
oholaataa-«-aaa ( U W I ) ( T 5 a g ) , a . p . 9 1 aad a«a.p. i a f ° . 
ftaaatloa af 3 -aaato«r-*-«faoUat aa^-ona (hXUX) with 
-aaroaotoatoaaolia «Aoato«y4 -o«y.q - t h l o d l a a t l t y U a , ^ > 
aholaataaa (hX%X) aad 3e^ata«r^^Mr.g f3 - th tod laathy laaa« . 
fr^fhotaftaaa {ht*XX) 
A oolatlon of (LXXIX)(3.0 g) l a aoatla aaid (2*0 ©a) 
waa traatad with R-aoreaptoathaaol (10 a l ) aad aoroatrlf luorlda 
( 3 a t ) aa« tha re notion atxtara waa allowed to ataad at rooa 
taaparatora for 1 hr . «a aoaplatloa of tha reaction aataaaol 
(3S a l ) waa addad to l t 9 tha roaultaat aolat ioa thus obtained 
waa poured Into watar aad extracted with ether . The atharaal 
layer waa waahad aaeeeeelTely a i t h watar, aodiua hlaarhaaata 
ao lat ioa (5%) aad vat or
 f aad driad mmr aaaydraaa aodlaa aaleaate . 
Tha eelveat waa d i a t l l l a d off aadar radaoad praaeara to r i a l * aa 
o i l y prodoat whloh waa earoemtagraaaad avar a i l l a a gal (lOo g ) . 
Kintiaa with t ight patralaaa •«•»> itaaw ( a i l l ) at far dad (UQOt) 
(a*to g ) 9 raaryotall laad fraa l i g h t aatrwlaaa, «•»• iaf* . 
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V n a * . 1 7 4 ° ( C H 3 C 0 0 - ) i t**° (C-O), 1160, 1080 (C-0 l inkage o f 
the h e a l t h l o k e t a l group) and 1030 e a ( h e a l t h l o k e t a i group) | 
£ 4 . 7 ( a , C3flW|t # | . 18 Hs)» 4 .38 ( t , H-CH-0-), 3 .9 ( t , fl-CH-O), 
3 .86 (d»d, -3-CHjj, J • • and 3 Ha)» 3*03 ( S , CU3COO-)9 1 .0 
(C10-Cj?3), 0.T0 (C13«Cna)9 0 .93 and 0 . 8 3 ( o t h e r a e t h y l p r o t o n s ) . 
Ana lys i s , roundi C, 7 3 . 3 1 | H9 1 0 . 4 9 . 
C 3 l " 5 3 ° 3 S r««»u l p*« * C» T 3 * S » a » 1 0 . 5 1 * . 
Pxirther e l a t i o n with l i g h t pe tro loua-e ther ( 2 0 s l ) 
y i e l d e d (L.TTX1) (a .O g ) 9 r e o r y s t a l l l s e d froa l i g h t petroleum, 
«.p . 108°. ** 504 (C 3 1 " 5 3 0 3 S ) , A « M . a 3 9 * • ( i f - 7 - 3516)| 
\ L 1T*° (Cn,C00-) 9 1240 ( C - 0 ) 9 11609 1080 <C-0 l inkage o f 
the h e a l t h l o k e t a l r ing ) and 1030 oa" 1 ( h e a l t h ! o k e t a l group) | 
&4.73 ( a , C3 - £ , » | • 16 H s ) t 4 . 0 3 ( t 9 ;-CU3>, 3.96 ( t 9 CHj-S), 
3 .03 ( S 9 Cg3COO-)9 0 . 9 0 (C10-CJ 3 ) 9 0.T0 (C13-CtJ3)9 0 . 9 0 and 
0 . 8 0 ( o t h e r a e t h y l p r o t o n s ) . 
Ana lys i s . Fouadi C, T3 .68 | Hv 1 0 . 4 9 . 
C 3 i n 3 3 ° 3 9 , r • « , l t r • • * C» T 3 , § * H» *°«**** 
HrdroWala of the naalthtohatal ( L ^ % ) i 3 ^ A ^ t o « r ^ l x > 
«»«\tfft»-««fif ( W I S l 
A aolatloa of too haalthlokatal ( L \ « ) ( l 5 0 ag) l a 
aootlo aeld (18 a t ) aoatalatng water ( 1 a l ) waa varaod oa 
vatar oath for 30 a t u . and work up l a tha uaual aaaaar. 
Crjrotal l taatloa of taa aruda prodaot fr«a aotaaaol affardad 
3f~«oatasr-ft<-at«aWataa-«-oaa ( H X I I ) ( 1*> a * ) , a . » . 4 1 aad 
• • • • • • l a v • 
fftrdralyaf of tho hoattMohotal ( L * x q ) t 3 -Ao«to«T-a -
oholoataa-o—aa ( t , m i ) 
A aototlon of tha hoatthlokotal ( L M U ) ( l O O a«) l a 
aeatla aold (10 a l ) ooataialac vator ( 1 a l ) vaa varaod oa 
vator bath far SO « t a . and workup l a tha aaaal aaaaar. 
Cryatal l igat ion of tha orado prodoot froa aothaaol affordod 
1f-aoatoxjr-& -oholaatan-«-one (LXKIX)(73 ag ) , o.p. aad 
a . a . p . 139 • 
oholoataao ( L E T O U ) aad 3^aj r4ro«r^ -a«r .e «tkladla«thrl>ao> 
8 -oaolaataao iLTXUV) 
A aolattoa of 3^-aydrovjr-f-(-wholoataa«««aao ( b x i a i ) 
(3«0 g) l a aoatla aold (60 oo) vaa troatod v i t a -awraapto* 
otaaaol ( 1 a t ) aad horoatr l f laor lao otharata ( 1 a l ) aad tho 
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reaction Mxt-ire was allowed to stand at room temperature for 
2 hrs.Oa coaptation of the reeotlon aataaaol ( t o a i ) was 
added to i t , the resultant solut ion thus obtained wan poared 
Into water and entreated with ether. The ethereal layer ««§ 
success ive ly washed with water, sodiua hi ear boa ate solut ion 
(8*) and water and dried ornr anhydrous sodloa aulphata* The 
solvent was d i s t i l l e d off under reduoed preasore to y i e l d an 
o i l y prodnet anion wan ehroaatographed orar a i l i a a gal (40 g)» 
Kltttloa with l ight pstrolana-athor ( 8 t l ) yiaided (LXXXIU) 
(900 ag) v whleh was reorystal l iaed from aethaaol a. p . 114°. 
Vans. 3 9 ° ° ( 0 f ! ) * 1 1 4 5 *C~°* <md 1 0 M **"1 (»••**»*•*•*•* croup). 
Analysis, Ponadi C, T3.ai | a, 10 .81 . 
c3off8o°as r»0.,,|p*,,» c» T'*3it «# ii»aa» 
Purther e lut lon with l ight petroleua-ether ( 4 t l ) afforded 
(LXXTIV), reorys ta l i l sed froa aotttanol, a .p . 180°. V . . . 3300<otl), 
1149 (0-O) t 1000 and 1050 ctn"1(hemithioketal group). 
Analysis. Potaidi Ct T5.30j B t 10.79* 
C
»
H 5 0 ° a 9 *••.•**•• * Ct 73.31J B, 10,78% 
8', 
Aootylottoa of j L x m t l ) 
A alxture of 3f-fcydrosy-0 p-osy, O^hlodlaethjrleae^eK* 
etioleetaji-A«oee ( LXXXIII)( 100 a g ) , purif ied py rldlae (0 .« a t ) 
aad freahlr d l o t t l l o d Mot to anhydride (0*4 a l ) woo allowed to 
otaad at rooa teaperataro for 48 hrs . Too roaotioa alxtnre 
waa poured in to vator and prec ip i ta te taaa obtained waa 
extracted with e ther . The ethereal layer waa washed v i t a voter , 
a l t , HC1 ( u n t i l froo fro* pyridine) , vo ter , MaBGOg so la t l ea 
( 5 < ) , voter and dried over anhydroaa Ma^SO ,^ Reaoral of the 
solvent provided (UXXX)(S0 eg) a . p . and a . a . p . 142°. 
9 -«ydro*yf<H-osy, ftp-t hi odlaethy Wae-ov-ono Wat an-
a-one (LXTXIV)(100 ag) waa aoetylated in too aaaaer deeerlbed 
above for (LXTXIII) to afford (L*XXI)(vO ag) , a .p . and a . a . p . 106°. 
M a l H r A l C l 3 Hodaotioa of 5 - o r r . 4 - t h l o d l a . t h v l . n . - a -
«ho l« t taa f (ttfffiVh •p"fr#feT-ff^"t%*it0fi»f frfflPf) tftt fr<-
To a well s t i rred a*stare of UAia4(a.O g) amd A l « 3 
(S.O g> l a aodtaa dried other (400 a l ) wao added aa otaoroal 
oo lat iaa of the healthlohetal (LXHV)(4.0 g) dropwioe mw 
a period of 30 ataatee . After the addltioa wao ooapleto the 
roaotioa al store waa koat at I ta r e f l a s teaperataro for M are . 
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A oold atxtwro of othyl aootate aad aole l ather was the a added 
to destroy the exoess of the reduolag agent and ataataloa 
ooaolaxoa were deooapoeed by eareful addition of oold, d l l . 
nJ*°4 (100 a t ) . Too • the rea l lay or wae separated aad washed 
eooaeoslYoly with di l .HgSO^ MaKGOg soiatlon ( » * ) aad water aad 
drtod (anhydrous «« t S0 4 ) , The rosldao (4 .5 g) ottalaod oa 
evaporation of the ether \im a oh J oo ted to aolaaa earoaatography 
over s l l t o a gal (100 g ) . Elat ion with l igh t petroleaa-ether 
( 8 | 1 ) afforded (LXXXV) (2 .50 g ) f c rysta l l ised froa aathaaol, 
a . p . 80*(rapwrtod ,° a«a. 30-83°) • Si* 388 (C 3 7 a 4 g O) t a/e 3T0 
(« -R 2 o) 9 M-HjO/M* approxiaately ( I 0 i i ) | V - m j u * * o 0 (oa) aad 
1180 ©a"* (<M>)| S 3.7S(a-Q8**4|9 »§* 6 U«) t 1.0 (ClO-CHg), 
0.7 (CiS-CTj)9 0.93 and 0.94 (other aethyl protoae). 
Analysis, roaadt 0« 83 .4 | tl9 13*07. 
Calod. for Ca fH4 90 • Ct S3.5| 11, 13.3$ 
Farther elat ion with l ight patroioas-other ( i l l ) affordad 
(LTTXVI)(0.50 g ) , orystal l lsed froa aothaaol, a .p . 138° 
( repor ted 3 0 a .p . 138-130*) , * * 388 ( 0 , ^ 0 ) , a/o 370 ( a - * , © ) , 
a-a^O/a* appro*l«ataly l a the r a t i o of t . 3 U | VaMUK#M00 (OH) 
•ad 1038 oaT^C-O)! a 3.73 ( . t 08?«4, * J m 18 8a) v 1.0 (Ctfe-Og,), 
0.7 (013-C£ s ) t 0*83 and 0*84 (othor aathyl protoas). 
Aaalysls. roandl 0 9 83 .38 | • , 13.08 
Calod. for Cje^gg0 * «t • » • • • a t ! * » • * 
A a lxtara of 6p-ftydra«r«aX-*itaiaataaa (LXXlVXlOO a * ) , 
nar t f tad pyridiaa <o«« a t ) awl frasfelr d l a t l U a d m t i i 
aaaydrida (0 .4 a l ) wm atlaaad to at and at roea taaaaratara 
for 4« lura, faa raaatioa a lxtara vaa paur*4 In to vatar and 
araata t ta ta taa* oatalnod vaa aatraatad v i t a ataar* *aa 
•ttaaraal layer vaa vaabad with va ta r , d l l . ac i ( a a t i l fraa 
f raa a j r r ld iaa) , va tar , WaHCO, aolat lan ( I * ) , vatar aad drlad 
avar aaaydraaa ffa^SOj, ftaaavat af taa aoivaat prorldad $ « 
a»ot©3or-*cv-«h©loatani(l,XJCXVII)(8S a * ) , «•»• * » ° . V tT30 
(CH3COO-), taio aad ia*> oa"1 <c-o)| £ 4,«d (Gd««g, » | • e u«>( 
••09 (CHjCoo), 1.0 (cio-ca3) t O.TO (ei j^cg,) , o.ta aad o.sa 
(othar aatayl protons). 
Analyst*. Poaads C, 90 . Tf H, l i . 5 . 
Calad. far caa8$o°s* c» 8 0 # 9 » ff» * * • * £ 
«^-ftrdr*xr-« <-«a* l * * taa* (L* jucri ) ( l00 a«) vaa aaatr latad 
ta taa aaaaar daaariaad aaara f a r (LBCnr) t * a f fard d<<«a*at*ar. 
9>-aaataataaa ( L X O T I I l K t O i g ) M • aaa -ar fa ta lUaaa la a i l . 
V a a a . 1 1 * * I 0 * * 0 0 0 ) ••*• * * • • • j f t t t - » J s 
daalvala* ***** C, f v * f * | S9 1 1 . 1 * . 
Calad. far C j a ^ a o V C t 89,4 >j « t f i . d * . 
0 0 
*4 *l*i4"*m3 w«d<">H°» »*»tf—yi f - w i f V H r l — * -
sd-ohoieataao (t**xr}|3 -fi*fotfhoy^<uohojefttaoc ( n u u g 
nod 3b-(2*-hydro»y tblootho»r)-3auohol«otane (XP) 
To « well s t irred Mixture of UAl i l 4 ( l .O g) and *1C13 
(4*0 g) In eodl on-dried ether (330 ail) was added an ethereal 
so lut ion of the hesAthiolcstal (USX/) ( 3 . 0 g) dropvise over a 
oeriod of 30 n t s . After the addition *«• oonpiet* tbe reaction 
Mixture was kept at i t s reflux teaperature for 33 bra. A oold 
• lxturo of ethyl acetate and Moist ether waa then added to destroy 
the excess of the reducing agent and aluMlniuM ooMplexee were 
deeoMposed by oareful addition of oold d l l . HU^U (i<Jvi «U» 
The ethereal layer waa aeparated and washed success ively wi tfi 
d l l . n 2 S ° 4 v MaUC°3 solut loa (3 4) and water and dried over anhydrous 
Va^o • The realdtie (2 .5 g) obtained on evaporation of trie other 
wa* subjected to column ehronato^ra^ihy over s i l i c a gel (30 g), 
Elntion with l i j h t petroleum afforded (LXXXIX) (0 .80 g) as a 
nonorystal l lcable o i l . \)
 u 1433 and 1260 cm*1 (C«2-tf)| & 2.SO 
(n-C6-s -cn 2 ) t 0 .96, 0.3 and 0.34 ( for 5 Methyl protona). 
Analysis, Poundi C, 3 0 , 3 i | H, 12.01. 
Caled. for C ^ B ^ t C9 30 ,S8 | II, 12.03 4 
Farther e lat ion with l i g h t se ire leua-ather ( 3 i i ) afforded 
(*C) (1 .03 g)v reery«tal i i sad froa l ight poftroleua • • ? . 30° . 
V 3330 (o- t l ) , 1330 (S-CH_), 1130 and 1030 (C-o) CM"1! 
O.t* and Q*M (ataar aatfcjrl protoao). 
Aaatrata* ro«id» c9 meat a9 n . ia . 
Caiod. for C a 8 l y a0S t C9 7T.6T| a , * ! • • * 
Aoatylatlon of (XC) 
A a lxtaro of «f-<a*-terdroxrt^ioethoz7)-0^-oti«l««t( 
(TCMlOO « g ) t aarftfiotf pyridine (o .« a l ) MK) frashly d l a l l Had 
aootfto aohydrldo (0 .4 a l )
 V a* allovad to stand at rooa taapara* 
tor * for 48 hr» . Taa raaatioa atxtara vaa poured In to water 
•ad precipi tate mas eotalaed was extra* ted with ataar* The 
ethereal lor or was washed eoeoeaelvely with eater , d i l . ac i 
( a a t t l froo froai pyr id ine) , eater and drtad orer anhydrous 
Wa3S04. «ea<wat of the solvent yielded (XCIV)(80 a * ) , 
reer rs ta l l l sed froa methanol, a .p . 6 0 ° . ^ ^ , , ^ 4 0 (CHjCOO-), 
1140 (0 -0 ) and iaas oaT* («-S~0Kt)| - 4.14 ( t , - q [ a - 0 * a ) 9 a.4a 
( t 9 s-ca f-) t a.so (c«-fl)f a.os (s9 qgjOoo-), o.»o9 o.so a*« 
0.T0 ( f a r S aetayl aretoaa) , 
Aaatyot•• Foaadi C t Tf*«a| B9 10.9a 
0 a U 4 . fa r <* *«• * • • *» « t » • § ! $ •» i t . O i * 
ill 
Mffli-**Wa wwttfi tf fMftlfT»^f«faTi t<TWt^§tftorltfti-
aad S ^thtoro-q -hy^roy-? ^h^^ytaat (ffi*|) 
To a w i l atlrrad aixturo of L1A1H4(1.0 g) and Al01$ 
(4 ,0 g) in aodlan-drlad ataar (380 a l ) waa addod aa etaaraal 
aolvtton of tho hortthlokatal (LXXVII)(3.0 g) dropwlaa oror a 
parlod of 30 nlaataa. Attar tho addition van oo«pUtt too 
ronetion aivtttro won Itopt at i t * raflax taaporotnro for 38 hm. 
A ©old «ftxtnro of atnylnootnto and not at othor waa tana addod 
to dootrojr tao oantnon of tho rod no I ng agaat and alualnlua 
ooaplnnna worn doooapoood by enrnful addltloa of oold, d i l . &JW4 
(100 a l ) . Tho othoroal lajror waa aaparatnd and waahnd auooa-
oalvolv vita 411* *2SO*> **lC09 oolotlon (8*) and watar and 
drtod orar anhydrous aodlua salphato. The ranldua (2.9 g) 
obtain** on evaporation of tho othor waa aobjaotad to ooluan 
ehroaatography orar atUea gal (90 g ) . Station with light 
potrolona-othor ( 9 i l ) aftordad (XCV)(1.20 g) f oryotnlllaod 
from notHanoi, n.p. 84° (roportod31 n.p. 88°h ^mmMm 3800 (OH), 
1180, 1040 (C-0) and 180 aa"* (G-0)| £ 3.8 (a , Q&-& and 
06«g), 1.08 (C10-CHs)t 0.T0 (013-O|3) t 0.88 and 0.80 (ataar 
aathyl protoaa). 
Aaalyala. roaads C, T8.?8| Ht 11,11. 
Calod. for CsTl4V001$ C, T6.TT| 8 , 11.13* 
Farther • I tit ion with l i ght petrol*u»-«ther ( i l l ) 
afford** (TCVI)(O.SO g ) t c rys ta l l i s ed fro» se thaao l , n .p . 8 8 * . 
V — 8480(011), ItSS, 10T0 (C-O) Md T40 w T 1 (C-C1)| £ 3 .3 
( a , CS^-fl aad C 8 ^ g ) f 0.98 (CiO-Cga) t 0,68 (Clfe-Cg,), 0.04 
•ad 0.80 (other • • thyI protons) . 
Analysts, Pounds C, T8.78| Ht 11.11 
Celod. for Ca?H4Tncii C, T«.TT| H, 11 ,13* 
4— t r l a t l o n of (TOV) 
A alrtttre of 3p-ohloro-6p-aydro^r-9v-«nelostaae (»CV) 
(100 • * ) , purif ied pyridine (0 .8 a l ) and frsshly d i s t i l l e d 
• s a t i s anhydride (0 .4 a l ) was allowed to at«nd at roea 
teatperatnre for 48 hre . The r«aotloa alxture was poured 
in to water and precipi tate thaa obtained was extracted with 
e ther . The ethereal layer waa washed success ively with waterv 
811. HCl ( n a t i l free fros pyridine) , water, and dried ever 
anhydrous Hm^o^. Honor al of tha solvent provided (XCVII) 
<»0 •«>• • • • • •«*• \ L M * W (CHaCOO-)t 1340, 1338 (C-O) and 
cm-'
 r * < 
T402(C-Cl)t d 4 .89 ( a , C6^-§| « | • I B i ) , 8,8 (hr , C 3 ^ | 
» | • 18 «*)» 8,08 ( 8 9 CljCOO-), 1.03 (ClO-Cg,), 0.T0 (013-08^), 
O.fO and 0,80 (ether swtnyl pratose)* 
Analyst a . rewadt C, T4.08| a , 10.84 
Oalad. for C M l M 0 Clf 0 , T8,00f H, 10.88* 
9<i 
*ttir*fM«3 •* {WW 
5 f ^ h l o r o ^ ^ydroxy-3 -oholestaao ( XCVI)(100 ag) m 
aaatylatad in tha mtmmmr daaarlhad ahora for (XCV) to af ford 
3p-eHloro«6^«NMotoxr««<<-«BOloot«ao (XCVI I I ) (»S a g ) , a .p . n \ 
aax. 1 T , i <OT3G00->» 1 M 0 t c "°* • •* T i 0 • * * * ( G - 0 1 ^ 
Aaalyata. raaadt 0 9 T4«vT| H, 10.55. 
C l a d , for c a 9 n 4 y ° 1 c l » c t 7S*00| a t 10.55% 
( f O I ^ avd a ^ h l o r a ^ H l ' - ^ ^ r o a T m ^ ^ o y / - ? ^ > l t » t » a f ( C ) 
To a well a t t r rad aolvtioa of LtAUE4 ( 1 . 0 g) aad AlCl^ 
(4 *0 g) l a aadlaa-drlad athar (500 a l ) «aa addad an ataaraal 
solution of tha hoatthiokotal (LXXVU)( a.o g) dropwlsa ovor a 
period of 30 atnutea. After tha addition wat aoaplata tha 
raaatloa a ixtara wao kapt at l t a ra f lux taaaaratara for 35 hra* 
A oald a istara a f a thyl aaatata aad aoiat athar vaa the a added 
to deetroy tha esaaae •t tha redaaiag agaat aad alaamaiaa 
aoaalaxaa vara daaaaaaaad hy aarafa l addltioa af oald9 d l l .d_a0 4 
(100 a l ) . Tha ataaraal layer vaa aaaaratad aad vaahed eaeoaaalrely 
v i t a 4 U « l a « > 4 9 KaflOOg • • l a t l a a ( • * ) aad watar aad driad arar 
aahydraae oadlaa evlohate. Tha raaidaa ( t . i g) vatalaed aa 
araaaratlaa af taa ataar vaa aahjaatad ta aalaaa ehraaatagrcahy 
9WT a i l t a a gal (SO g ) . Clat laa a t th l ight aatralava affardad 
9 r> 
(tC/TC)(0#50 g ) , r earys te lUsed froai light oatroleua, m.p. 53°. 
*** 464/466 (S l iXC^H^jSCl) . ^ ^ t200 (-SCHa) and T50 o n - 1 
(C-Cl)f £ 3,9 ( • , C3C<-fl, w | - 16 Rs) f 2.63 (n f C60Wlt »J • 6 H*)f 
2.4 ( q , - S - C S a ' ^ S ^ 1 « 2 3 **• S - C H 2" C -3 ) » U0 ^C10"Cii3^t 0.70 
(CIS-CH-), 0.99 and 0,78 (other nethyl protons) . 
Analysis. Poundt C, 74.65f H, 10 ,93 . 
Caled. for C^H^SOlt C, 74.6 7| Hf 10.94*. 
Further e la t ion with l i gh t petroloun-ether ( 5 i l ) afforded 
(C) ( 1 . 0 g ) , •» » nonoryetalUeanle o i l . \ ) 3400 (OH), 1160, 
1030 (C-0) , 1270 (-3-C«a) and 740 en"1 (C-C1)| S 3.46 ( a , C3<*£ 
and -CJ|3-Ori)t 2.T6 ( a , G6K-H), 2.62 ( t t 3-C«a«Clla«)f 1.0 (ClO-Cg ) f 
0.T0 (Cl3-Cf!3), 0.93 and 0.78 (other Methyl protons) . 
Analysis. Founds C, Ta.Olj Mt 10.57. 
Cnlod. tor C^Hg 'JSCliC, 72 .19 | H, 10.53*. 
Acetyl«tlon of (C) 
A nixtttre of 3^-ohloro-6ft-( 2'-hydroxy thlostboxy )~5PW 
eholeetane (C)(100 ng) , pari f led pyridine (0 .6 ml) end freehljr 
d i s t i l l e d neet le anhydride (0 .4 n l ) was allowed to stand at 
roon tenperatnm for 48 hra. The re set Ion mixture wee poured 
Into voter and area lp l tate than ohtalned won estranted with 
e ther . The ethereal layer was vanned eaeeaaelrely with vo ter , 
d l l . ?!Cl ( n n t l l free from pyrid ine) , water, and dried over 
anhydrona KSjSO^ Renewal of the eolweat provided (Cl)(760 ng) 
oryotal l iood from l i g h t pet role on, n .p . 53° . - » * . l 7 4 a 
(Cn^COO-), 1815 (C-O), 1280 (-3CH2) and 7S0 ooT1 (C-Cl)j £ 4 .0 
( • t C3<<-4|9 v | 16 Ho), 4*13 ( t , -CHj-O*) , a # T 0 ( t , a-C§ a - ) 9 
a.6 (•, c« -fl, v | • i« a«), a.03 (s9 CH3coo-)t O.M (cio«cg3)9 
O.TO (C13-0H3) f 0 .93 end 0.80 (other nethyl protoao) . 
Analysis, roundt C9 TO.Tlj Hf 10 .01 . 
Calod. for C 3 1 H 5 3 ° a s c l » c t TO.wwf Ht 10.11$ 
MAlH r AlCl 3 Reduction of 3 -eoo toxr-0 -o«r . « -thlodiaethrleno, 
~5*<-oholefrtaneaxSXh 3 .0 ^ loydroxy-6 -oholas tan . ( c i l ) 
To n s t i rred • lurry of L1A1H# ( 1 . 0 1) on* anhydrous A i d 
( 4 . 0 «) In so41on-dried othor (350 n l ) woo added dropwlio on 
ethereal solut ion of the hentthlofcetoi ( H X \ ) ( 3 . 0 g) over o 
period of 30 nlnutes . Aftor tho oddltion woo oonplete, the 
roootlon nixture woo kept at l t o ref lux temperature for 35 hrs . 
Swoon* of tho reduelng agent woo destroyed with a Mixture of 
eold ethyl ooototo and ne i s t othor. Cold, d l l . HgSO^ "*" t n # a 
added to deooopose tho alowlnlua oonplexes. Tho inorganio 
• o t o r l o l woo rewoved oy f l l t r o t l o a and tho ethereal layer wo* 
waahed with voter , VellCO, eolat ion (»*) and water end 6rlo6 
owor owhydroao MOgiOj. STeperetloo of the solvent l o f t on o i l y 
reoldne ( 3 . 0 g) eoejevteo t o oolnnw o^roomtogrngtqr wwor 
e i l i o a gel (40 g ) . t twt loa with l i g h t petroiean>-ether ( H i ) 
afforded (CIT)(1.50 g ) 9 eryo t o l l ! nee fren Methanol, • . » . lwO# 
ivr 
( r •por ted 3 2 a .p . 188°) . S)
 mmKm
 S 4 S 0
 <oa># ***<> a*** 1«'«0 (C-ojoaT1; 
S~3.0 ( n , C3/-« f « | • 16 fls), 3.80 ( a , C«^-g| w | • 6 a s ) , 1.0 
(ClO-CTg), 0,T6 (C13-CS3)t 0.03 and 0.83 (other aethyl protons) , 
Analysts, PWMlt C, 8 0 , 1 1 | H9 11.T8, 
Caled. for c a T H 4 t ° a » Of i 0 . 1 8 | H, 11,66* 
aootrlat lon of (CII) 
A a t s t a r s of 3p tSp-dthydro*y-oX-«holeataae (Oi l ) (100 a*) , 
pari f led pyridine (0 ,6 s i ) and freshly d i s t i l l e d aoetlo eaaydrloe 
( 0 , 4 s i ) wae al loved to stood at rooa tensor ataro for 48 bra. 
The reootloa at store was poured l s t o wotor sad preolpl tate 
t o s s obtained was estreated with e ther . The ethereal layer 
was washed soooooslwoly with water, d l l . H C l ( t i l l free from pyridine), 
voter asd dried over onhydroos eodtoa sulphate. tieooval of too 
soIreat provided (C1II)(T5 ag) e r y s t a l l l s e d froa aethanol, 
a . p . 18T° (reported 3 3 a .p . 138°) , ^mmXm * T » (CH3COO-), 
1330 and 1338 an*1 (C-O)f S 4 ,70 (a v C3--fl, v | • 16 S s ) , 4*96 
( a t C8o<-3| v | . 8 Hs) , 3,03 ( S , Ca^GOO-), a.O ( 8 , CU^COO-), 
1,0 (010-Cg, ) , O.T ( 0 1 3 - 0 2 , ) , 0,06 and 0,80 (other aethyl protons) . 
Analysis , ranndi 0 , T 6 , l l | a , 10 ,61 . 
Oalsd. far Q ^ M S 0 * • 0 , f 8 . 3 8 | H» 1<>»6*J. 
9o 
M A l » r A l C I 3 HadUQtlon o f 3 p - a a a t o « r - 4 K - a « r . Q f - t h l o d l w t h r l « a « 
- a H . h « l - t i « (LTIX I ) t 3 - f l rdroir -e ( a ' - h r d r o x r t h l a * t h « w > -
oX-aaalaataaa (QIV) 
To • a t i r raa • lo r ry of L iA ia 4 ( i .O g) aad aahydroaa 
AlCl j ( 4 . 0 g) l a aaaloa-ar ia* athar (S50 a t ) «aa addad 4 r t p i t N 
a» atharaal aa lot ion of taa haatthlokatal ( MOOS)( 2.0 g) awar 
a aorlod of SO a t a . Aftor tha addition waa aaaalata, taa 
raaatloa aavtara waa aaat at t t a r a f t a * toaaaratara fa r St hra . 
Kaaaaa of taa radioing agoat waa awatrajraw: wit a a alxtora of 
oold otayl aoatato aad aafat athar. Cold, d l l . H38<>4 waa than 
addad ta aaaaaaaaa taa alualaiiai aoaalaaaa* taa inargaala 
• a t a r i at waa wmm9w4 ay f l t t r a t t a a aad taa atharaal layar waa 
waaaatf with watar, MaHCGj aatat iaa ( § * ) aad watar aad drlad 
(aahydroaa l faaS04h evaporation of taa aalraat la f t aa a i t 
( 2 . 0 g ) f which waa aaajaataa to ealoaa earoaatography owar a i t i a a 
gal (40 g ) . Elat ion with l ight patralaaa-ataar ( a » l ) affordad 
(CIV) (1 .40 g) 9 raaryata l l iaa* from t ight patrolaap, a .p . i »5 ° . 
oa x 
S)m„t s s ° ° ( 0 H )» 1 1 5 0 <c-°>t •** i a a a <^*<»t>/$ ° *••* (ap l i t tad 
t t -CS1-OH), *•«• ( t , »-<$,->, a.to (hr9 ca^-gi vg - a sa), 
0.»5 ( O i O - t g , ) , 0.44 ( C i S - q | 3 ) , 0,43 aad 0.48 (athar aathyl 
a i a a a l a ) . 
aaalyaio. raaadt 0 , T4.w| • , i i . i i . 
Calad. fa r Cja^gs0** • ° t * * * * * * * • It.Saw 
9ii 
Aootylatton of (CIV) 
A alvtoro of (0IV)(100 a « ) , parl f lo4 pyrftdla* ( 0 . 3 a l ) 
•M frowMr d i a t t l U d aootla •aaydrtdo (0 .4 a t ) WM allowod 
t o otaad at rooa toaporaturo for 49 Urn* Tfco roaattoa alvtaro 
woo poarod in to vator « 4 prootpltato thu« ootalaod was ostrawtoa 
with otaor. Tho otaoroal tajror was waaaotf •aoaoaatvoty with 
wator, « l t« HC1 ( o n t i t froo froa prr id laa ) , wator9 aad drlo« 
(anhydrous aoolaa aalpaato) . Raaoval of tao aotvoat yiolooa. 
(CV)(80 ag ) 9 mm m aoaorratalUwablo o i l . )) ^ ^ 1T10 (CHjCOQ-), 
133S9 1390 (C-0) and 1880 awT* (S CHa)| £ 4.T ( a , C 3 A - « | 
#§ • 18 &s)9 4*3 ( t , -Cga-OAo), 3.83 ( t , S - O ^ - ) , 2*8 ( a , C8 -flt 
« | • 8 H«)9 3.1 (S 9 3 « [ 3 000) t 1.0 (010-68, ,) , 0.T3 (ClS-CS^), 
0*88 and 0.88 (othor aotfcyl protoaa). 
toalywlo. roaads 0 9 73 .18 | H9 10.19. 
Catod. for C^^O^a $ C9 73 .38 | H9 10 .31* 
100 
Taa ami* spectra war* ••aaarad oa a Vartaa 4 MS 0 100 
•as* soaatroaatar at T8 aV aalag a alr*at laaartlaa taaaalaaa 
at aaaraa taaa. at aaaat 180°0. 
Taa vataa* (a/a) af taa fraaaaat laasfraa var&aaa 
aaaaataitfa are taaalataa aaiow. Taa vataa ia aaraataaala ara 
taa ralattva aaamSaaaa (*) af taa aaaka vita r**p*at to aaaa 
aaaa aa 100*4. 
• f ^ r . 8 -thl»dla*thyl«a*-a -ohoU.taaa ( i m v ) 
II* 446 (30.0, C^HggOS), a/a 387 (37.8), 388 (100.0, 
CaTf!4«0)» S T a < T - 5 ) » 3 T 1 <»T.8)f 909 (T.5) t MS (5.0), 331 (S.O), 
333 (T.S), 30T (35.0), 373 (89.3), 347 (7.5), 344 (13.5), 
345 (5.0), 333 (15.0), 331 (40.0), 183 (7.5), 177 (10.0), 
144 (7.5), 143 (8.7) , 181 (11.3), 1S9 (7.3), 148 (13.3), 
144 (9.0), 138 (13.5), 138 (17.5), 133 (8.7), 133 (37.5), 
1S3 (13.5), 131 (18.0), 118 (17.5), 107 (30,0), 108 (13.7), 
108 (33.7), 88 (13.3), 93 (40.0), 91 (30.0), 83 (18.0), 
81 (38.7), 79 (80,0), 71 (18.8), 89 (33.9), 88 (7.8), 87 (87.8), 
•9 (13.0), ST (80.0), 88 (48.7), 43 (47.8), 41 (80.0) 
101 
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 449 (98.3, CJJR^OS), q/« 397 (37,8), 399 (100, 
C 3T H 4« 0 ) » S T 2 <••*>• * T * <*•*># * • (•••) , 331 (9.3), 
313 (5.0) f 331 (10.0), 90ft (6.0), 907 (30.0), 374 (3.0), 
878 (as.o), ass (s.o) , 347 (»•») , a4s (11.9), s«s (5 .o) , ass 
(ift.ft), aat (43 . * ) , tsa (s .s ) , aft (10.0), 194 (9 .3 ) , tsa ( I O . O ) , 
161 (10.0), 180 (8,8), 149 (13.3), 147 (8.3), 141 (6.4), 
136 (13.3), ISJI (16.5), 133 (10.0), 198 (« . • ) , 134 (6.6), 
133 (40.0), taa (13.3), lai (16.6), 119 ($.3), 11a (33,8), 
109 (36.6), 94 (8.3), 99 (87,8), 91 (18.0), 99 (16.6), 9a (9*9), 
81 (40,0), 79 (36.0), 71 (10.1), 89 (96.0), 99 (9.1), 97 (37.5), 
80 (13.3), 89 (13.3), 97 (89.9), 98 (45,0), 49 (45.0), 41 (38.3). 
ap-Chlwo««p—«r.6 -thlodl—tt»yI«««-g<-ohoU«tw (LXVfll) 
** 480/493 (36.0, C^H^OSCl), m/% 446 (8.8), 
449 (7.3), 444 (IT.7), 488 (11.4), 488 (38.0), 481 (34*3), 
430 (100, CaTH4BOCl), 407 (5.7), 408 (7.3), 408 (lt.T), 
399 (39.1), 398 (36.4), 334 (90.6), 971 (10.4), 970 (19.7), 
389 (83.8), 388 (14.0), 388 (13.0), 381 (4.1), 331 (8,8), 
333 (8«3)» 833 (13.0)t 309 (16.1), 304) (19.7), 307 (97.8), 
391 (4.6), 889 (3.T), 379 (6.3), 373 (10.4), 371 (7.8), 
397 (17.1), 889 (17.l)» 388 (43.7), 388 (8.3), 388 (8.3), 
381 (9.31), 847 (11.8), 331 (13.8), 339 (7,3), 317 (4.1), 
311 (9.3), 198 (9.3), 177 (9.9), 178 (8.8), 163 (11.8), 
1 
161 (19 .7 ) , 189 (19 .7) , 188 ( 9 . 3 ) , 187 (19 .7 ) , 148 (19 .7 ) , 
14T ( I S . 5 ) , 148 (14 .8 ) , 143 (11 .4 ) , 187 (10 .4 ) , 188 (48*7), 
133 (88 .8 ) , 138 (19 .7 ) , 131 (13 .8 ) , 188 ( 8 . 3 ) , 188 (88 .0 ) , 
188 (81 .8 ) , 181 (30 .8) , 180 (7.8)* 118 (19 .6 ) , 117 ( 8 . 3 ) , 
118 (88*8), 118 (10 .4 ) , 110 (37 .8 ) , 108 (83 .8 ) , 108 (48.T), 
108 (85 .0 ) , 88 (33 .3 ) , 88 (88 .8) , 88 (31 .8 ) , 94 (38 .8 ) , 
98 (83 .4 ) , 90 ( 6 . 3 ) , 94 (86 .1 ) , 99 (46 .9 ) , 80 (88 .0 ) , 79 ( 8 . 3 ) , 
71 (31 .8 ) , 69 (40 ,4 ) , 67 (86 .0 ) , 60 (13 .8 ) , 89 ( 8 . 3 ) , 83 (98 .8 ) , 
89 (39 .5 ) . 
U* 480/498 ( 3 t l ) ( 7 . 0 , C^fl^OSCl), « / • 444 ( 3 . 6 ) , 
433 (19 ,6) , 491 (13 .8 ) , 480 (41 .8 ) , 409 ( 8 . 7 ) , 398 (38 .3 ) , 
394 (100.0, 6378440), 370 (16 ,6 ) , 367 (13 .3 ) , 366 (33 .3 ) , 
386 (17 .7 ) , 389 (T.2) , 831 (18 .6) , 332 ( 4 . 1 ) , 307 (39 .0 ) , 
371 ( 6 , 7 ) , 367 ( 3 . 3 ) , 386 (10 .4 ) , 368 (87 .0 ) , 363 ( 7 . 3 ) , 
843 ( 8 . 7 ) , 331 ( 4 . 6 ) , 338 (13 .8 ) , 918 ( 7 . 3 ) , 311 (17 .7 ) , 
181 ( 8 , 8 ) , 177 ( 6 . 6 ) , 179 (14 .3 ) , 179 ( 3 . 6 ) , 171 ( 9 . 8 ) , 
169 ( 9 . 3 ) , 199 ( 8 . 6 ) , 191 (34 .4 ) , 199 (19 .7 ) , 197 (87 .0 ) , 
196 (33 .0 ) , 149 (18 .7 ) , 147 ( IT.7) , 149 (S8 .7) , 149 (18 .6 ) , 
141 ( 1 0 . 4 ) , 197 (88 .0 ) , 119 (64 .4 ) , 199 (38 .1 ) , 194 (83*6), 
131 (16 .1 ) , 199 (11 .9 ) , 117 (13 .3 ) , 119 (19 .7 ) , 110 (93 .6 ) , 
109 (31 .3 ) , 109 (80 .0 ) , 199 (88.43) , 99 (16 .6 ) , 99 (68 .7 ) , 
99 (3T.6) , 94 (60 .6 ) , 99 (60 .6 ) , 94 (88 .0 ) , 93 (84 .1 ) , 
80 (96 .7 ) , 79 (99 .8 ) , 71 (88 .8 ) , 66 (94 .1 ) , 47 (38 .0 ) , 
99 (19 .9 ) , 61 (16 .6 ) . 
l O o 
* f-frtttrr-fMwi^-*W MHirtUrlift-f^-tfltttut (frm) 
** 504 ( tS.S c CnH f a03S)# • / « 449 (15 .0 ) , 444 (90 .0 ) , 
989 (3T.3)» 994 (100, C ^ ^ O ) , 3TO (T.9) , M7 ( 8 . 3 ) , 999 (T»9)f 
396 (3«T), 931 (3 .T) , 303 ( 3 . 7 ) , SO? (§3 .9 ) , 890 (••¥)» 
339 (13 .3 ) , 3T1 (1T.T), 393 (S.O), 347 ( 9 . 0 ) , 344 ( 3 . 0 ) , 
343 (11 .3) , 339 (3 .T) , 331 (39 .0 ) , 930 ( 7 . 9 ) , 301 (19 .0 ) , 
1ST (10 .0 ) , 191 (17 .8 ) , 171 ( 9 . 3 ) , 179 ( 9 . 0 ) , ITS ( 7 . 9 ) , 
149 (17 .5 ) , 14T (10 .0 ) , 149 ( 7 . 9 ) , 143 ( 5 . 0 ) , 141 ( 7 . 9 ) , 
139 ( 9 . 0 ) , 137 ( 5 . 0 ) , 139 (17 .9) , 139 ( l 3 . 7 ) , 133 (13 .3 ) , 
131 (13 .5 ) , 133 (35 .0 ) , 119 (37 .9 ) , 109 (33 .7 ) , 109 (30 .0) , 
10T (37 .5 ) , 109 (30 .0 ) , tT ( 7 . 9 ) , 99 ( 9 . 7 ) , 99 (97 .9 ) , 
94 (35 .0 ) , 93 (45 .0 ) , 99 ( 5 . 0 ) , 91 (30 ,0 ) , 99 (10 .0 ) , 99 (13 .7 ) , 
93 ( 9 . 3 ) , 91 (30 .8 ) , TT ( 7 , 3 ) , 73 (13 .3 ) , T3 (17 .3 ) , 71 ( 5 . 0 ) , 
99 (39,3)t 9T (49 .0 ) , 91 (13 .9 ) , 90 ( lT .5 ) , 57 (37 .5 ) , 
93 (49 .0 ) , 49 (70 .0) . 
M* 904 (11 .4 , 0af>9aOgB)t • / • 449 ( 1 4 . 9 . ) , 444 (41 .0 ) , 
999 ( 7 . 3 ) , 998 (33 .3 ) , 994 (100, 0 ^ 0 ) , 370 ( 9 . 9 ) , 
999 (33 .0 ) , 99T ( 9 . 9 ) . 999 ( 9 . 9 ) , 999 ( 9 . 7 ) , 991 ( 3 . 9 ) , 
909 (T.3) , 90T (34 .3 ) , 999 ( 3 . 1 ) , 990 ( 9 . 3 ) , 999 ( 9 , 9 ) , 
9T9 ( 3 . 2 ) , 9T1 (30 .9 ) , 199 ( 9 . 3 ) , 34T ( 8 . 3 ) , 944 ( 9 . 9 ) , 
949 ( 9 . 9 ) , 990 ( 9 . 3 ) , 999 (99 .0 ) , 911 (14 .9 ) , 901 ( 9 . 3 ) # 
199 ( 9 . 3 ) , 194 ( 4 , 1 ) , 19T ( 9 . 3 ) , 181 (19 .0 ) , ITT ( 8 . 3 ) , 
104 
i t s < u . 9 ) t 173 ( T . a ) , t n ( » . a ) , m ( w . i ) , tst ( * • • • )» 
1ST (11 .9 ) , 191 (10.4)9 148 (14 .8 ) , 14T (14 .8) , 148 (13 .3 ) , 
149 (10 .4 ) , 141 ( 9 . 3 ) , 1ST ( 9 . 3 ) , 136 (31 .9 ) , 133 (19.T) , 
134 ( 8 . 3 ) , 133 (11 .4 ) , 131 (11 .4 ) , 133 (11 .4 ) , f i t ( 3 . 3 ) , 
133 (3« .0 ) , 133 (14 .4) , 131 (36 .0 ) , l i t ( 3 . 3 ) , HT (10 .4 ) , 
118 (31 .8 ) , 103 (33 .8) , 108 (14 .8 ) , 10T (33 .3) , 308 (8T.0) , 
108 ( T . 8 ) , 9T (13 .0) , 98 ( 8 . 8 ) , 98 (6T.1) , 94 (38 .6 ) , 98 (41 .6 ) , 
91 (31 .3 ) , 6T (13 .0 ) , 83 (30 .0 ) , 81 (40 .1 ) , T9 (36 .0 ) , TT (16 .6 ) , 
Tl (30 .3 ) , 69 (33 .3) , 86 (33 .9 ) . 
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CHAPTER - 2 
SYNTHESIS OF STEROIDAL S P I R O TUIAZOUDIMON&5 
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inirothi nsolirllnofifts hnire hovn recognised as the carriers 
of biological ee t l r l t i ee varied aad often quit* proaoaaooa* 
r rob ably tao Mat M t i r t of tbeee la aotltataalo aeld, an M t l * 
btot le wttloh WOT teolated froa epeeiea of etreptoayoea and 
foaad to here a high spool ft • If, v i tro aotlyltjr agataot 
II* twberealoele • fha ayntheaia and t eating wf •••poaada aavo 
revealed that aator derlvatlwee of too aoid ratal a nativity 
hat altaratloa l a tao auaher of aarhoa atoaa between tao aoid 
groap aad tao 4-thianolidinone aoiety prodttoee ooapoaads with 
lean or dlffaraat aot lv l ty 2 . iaebaeldal a o t i r i t j ia exhibits* 
by a-arjrl-i '-thlaaoUdlaoae-ltl-diaside3 . Arylthlasolldlnoaea 
with aa aaino alayl groap attaobed to too altrogea atoa bare 
tooal aaaaathetie proper!lea , A hoot of other klado of 
aet lv l t iea are aioo exhibited by talaaolidiaoaoa derived froa 
ft 
steroidal ketooea . Tao oatstaadiag work by Parysek aad 
Kleloaewaki has ooatrihatod enoraoualy to oar knowledge ia 
this particular f ield of dhealetry, 
4-ThiaaoUdlneaee ( I I ) aro oorlvatlves of thlasoUdlae 
with a oarhaayl groap at 4-peelt iea. 3abaUtaoata la tao *- , 
av» aad S-poeltloas aojr ha varied, hat tao wall «art»« 
dlfforeaoa la etraotore aad proportiaa la eanrto* by tao troapo 
(atari «r aryl) attaaaoa to tfce oarhoa atoa l a Mho i p o a l U o a , 
lOi) 
r» 
* ! ' 
s 
<I) 
0 U i y « _ . ,; „ 
C 0 8 . 
a 
(ID 
f 
Tw© laJbaratarlaa ladapaadaatljr raparta* tha l i t l t t t i i i 
altaraat ar t satloa a** ajr»t*a«ia a f a saw JlJEtBif lKlt t « t l k l « U f 
a f faat iTa l a v t t r t ) agalna* M« tabaraalaala. Dagradatlaa aaa" 
syathaalo hara ah own thl« « M p t « 4 afclafc aava fcaaa M M ! 
aot i th las la aald, t » * a ( - ) M»-««rte«xyp^«tyl)-4ri;;ii£:zolicone(ix) 
ftaoaado a^*-oarboa)atb.oxjrp«ntjrl)-4-tiaaaoUdo©0a ( IV ) 
-b 
i n prapara*8 ay raflaxiftg ••r««»t#aaataojiaa with tha aathjrl 
aatar of piaalaldahyda aald ( I I I ) i n baaaana l a tha praaaaoa 
of e a t a i r t l a aaaoat af p-talasaaooiphoolo aald. SapoalfloatIon 
of tha raottltlng alxtora followed bjr resolution of tha raoeale 
aeid r l a tha braaina sa l ts , affordad ( - ) 3-(3-©erbo*ypentyl)-4-
tfctaaoUdtaaae ( I V ) . - Q 
0 
o a 
II I 
C — Jf 
I Gfl«(0Bs)|C0OR 
osc - (ena)f-eoQca3 a a^MS-0Bt««B — • Hfc - a x 
(III) (IT) ^ H 
- b fc, ^H3 
Pennington et ol« ayatUoaiacd the compound (VI) by the 
oondeneatlon of bennaldehyde (V) and neroaptoaoetanlde under 
dehydration oeadition. 
0 / s * ^ a 
II -«ao ^ 
6 i a a o 9 >. 
\ N - C » 0 
I 
B 
Or) (in) 
Hie general preeedore developed by Pennineton et e l . 
for obtaining *-eubaUtate4-4-tbiaaolldlnonee (VIII) eoneiete 
of Renting the appropriate carbonjri enapoiatd* (Ti l ) vita 
n«re ap tonne taalde and a natal?tie nnonat of p-tolaeneeulphonla 
aoid l a the preeenee of hydroo>u*bon solvent with tan provision 
of continuous renoral of water. 
H o a s - ca_ 
\ II -a
 ao \ / a 
c • o • HS - CH- - c • na9 —•»•-» c 
/ % % / \ 
a a n - c«o 
I 
a 
(m) (mi) 
M « I a ) s G R s # ( C R j ^ e O j t t , , (08 f)9-0ai«CBa9 ( C H ^ C O ^ , , 
(CR^ OOJCH,, ("Vs"^ *1** ("tW1** t *V t *W 
Hi 
S-Stfbatitutad thiaaolidlaoaaa (l\) aad (*; 
with ft -aoroaatoavldoo and aotayl plaalaldahyda. 
. s - c 
woro ojrotaaai 
II 
CHS<* • C - (CHg)^ • <»^ 
H - C 
8 , ft 
(IX) a 
H 
Later on, tn 1984 Sttrror at «1« eyatoaalaod « aaaaor 
of a-aafcatltated 4-thlasol ldlaoaaa ( n i l or XIV) ay aoaUas a 
a&xtaro of iao appropriate aldahyde ( II or I I I ) with t h i o -
g l y e o l i e aeid and aanoaluai sa l t a
 9 (aaaoaiua oarboaate or 
•aetata)* 
I 
OHO 
<-4>toot 
M - C • 0 
( » ) 
(»I) 
*1 
01 01 (mi) 
(m) 
01 01 
11 
Pennington e t a l . ahowea that 2-subst i tuted 
4-thlasol ldlaonee (XV) aay a l i o be prepared (10-15* y i e l d ) 
froa thieglyoolaalde and an aldehyde or ketone l a the preeonoe 
of c a t a l y t i c aaoont of p-tolttenesolphonlo ae ld . 
II H 3 - OH. 
c - o • as - CH,- COHH_ v**P*> c 
y a a /
 x R» ft* N - C O I H 
<*T) 
In 195a, Surrey showed that ear oral 3-ureldo-*-. 
thiasol idlnenee ( W I I ) aay ho prepared by the reaction of the 
th tog lyeo l l e aold and eealearbasoaae (XVI), 
o / » N H coim 
ii / \ a 
R-CH.N-NH CONH. • llS-Cli-C-OH * H-CH CO 
3 3 \ I 
S — CH2 
(xrc) ( m i ) 
R
"
C
«
B S » 4 - C 1 C6H4» 4 - 0 C H 3 C«H4 f 4 " K 0 3 C«H4» «-<W-«-oa*3 C^H ,^ 
Skinner1 1 •hewed that , - d l a l k y l - -aereaptoaeetaaidee 
( m i l ) reaet readi ly with earbenyl Map•made l a the pre 
of a iaera l aetd«9 • • §*• • the wnrreepoadinc a t 9 t r l t t e t r a 
oofcetitated-4-tateaolidlaeaee (SIX- ) • 
11 o 
R. sn ». a, s it, 
c • o»c —2-^ «„ - c c 
»,
 N w " , ^ \ x e « -,4 
0 
( m i l - ) ( x i x - ) 
•
 c
^ 5 c a a 8 H a 
«
 c aS c e H 3 a H 
C a B 5 C 6«5 C U 3 U 
f c^i5 c ^ c^i5 a 
Synthesis of •piro/%yelonexaM~i93*«tt»i«s«lidiaoao«4*ajr 
(XXI) ««• reported by Parysek and Klolesewekl • 
u 
1 
/ \ HS-CH -OOOI1 / y*^f* 
(XX) (XXL) 
Paryzek aad Kielesevekl 0 prepared two laoaorio t a l i s * -
l K H B o o o e ( r a i t ) art (XXIV) froa tko kaava •o thod J » i 8 » 1 * | « 
to ta l y t e l d ( ^ 100*)froai the reaotlve kotoao S oC - e a o l e s t a a -
3-one (TTII). f a t s aetaod
 s «re aat isfaatory reaalta l a U « 
ease of reaotlre koti 
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(XXII) (XXIII) (XXIV) 
In oaae of lesa reaotlve ketones, suoh aa 5(A-oholeatan-
4-one (TTXI)f 9c(-oholestan-6-oae (XXXIV) and 3^-feydroxyandrost-
S-*n-17-one-3-aoetate (tLII ) a nodi ft oat Ion of toe above 
netHod in need 1B which amnonla gaa was paaaad tbrou&h a 
bo i l ing solut ion of the ketone and neroaptoaoatio acid in 
beneene. In th is 9m— the y ie ld i s —SOi with the exception of 
SP"-eholeetan<-T-one (XL ) whioh gave the thlasol idinone in 30-40* 
y i e l d i rrespect ive of the aethod employed. Tne re net ante* and 
products are tabulated below ( l a b l e - I ) . 
Table - I 
Renetant Products 
• '", 
C0H 
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(XXVIII) (XXIX) (XXX) 
O ft ur 
(TTXI) (XXXII) (XXXIII) 
(TTTIV) ( X « V ) ( XXXVI) 
Aeo 
« 6 
A*S AoO 
(XTXVII) (XXXVIII) (xxux) 
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(xu) 
^ 
(XUI) 
The •eohaalsa of the th isso l ld lnone formation probably 
involves two s t e p s . I B the f i r s t atop ket la lne (W-IV) I s fomstf. 
The ssoond stags of tho proooss i s ths addition of nerssptoaoetl* 
sold to too ket ia ins followed by the oyo 11 nation . 
RGH.O+HH, ^ ft > HCH^ni*HS-CHa-COOH • 
(XUV) 
^ L . 1 -
S«CT2«0OOH 
MH 
\ 
c-o 
1 1 'i 
One of the poaalble approaoheaTtha ayataoaia of aplro-
tnlasol ldlnoaoa la the reaotlon of an a l l e y o l i o ketoae with 
anldoa of aeroaptoaoetlc aold, Raaotloa of priumrr aaidea of 
-aeroaptooarboxyllo aolda with a l iphat ic aldefcydea aad ketoaea 
glree the eorreepoadlng thlasol ldlaoaee l a 3 - M * y i o l * * f l i . 
Reaotlon of 5 -oholeatan-3-one (XXII) v i t a aeroaatoaoetaalda 
waa earrled out l a t o l l i n g beaaaao l a tka areaoaoa of 
p-tolueneaulphonlo aold (ad hra) and l a aootlo aold l a tao 
proaoaoe of BFg-KtjO as tao oatalyat (8 daya). Tha y l e lde of 
the re 0 til t ing Mixture of thlasol ldlaoae were 32* aad 36* 
reapeot lre ly . I t was aaaoaed that to la reaotloa took plaoo 
aeoordlng to tao aooaaalaa preaeated l a Soaoao - 1. 
-.£ 
H* 
Soaoao - 1 
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M-Snbs t l ta ted taiaaal idlaoaae wrm a l so prepared freei 
kato~ and a l« l ia la«a U * 1 S v laea -Sohlff's baaes obtained fro* 
aldehydaa and aroaatlo aaftnea vara treated with aereaptoaeetle 
•old i t was possible to lao la ta addltloa aoapoaads of the tjraafa) 
Ar • CM - MB - Mr 
\ 
S • CH. -COOH 
(a) 
*hi oh latar gave oyol l sat ion prodaote* Slaoe I t l a vary 
probable that ket la lnes (Xt»V) ara lataraadlata product a l a 
reaction of a l l o y o l i c ketones, the aeehaaisoi of foraation of 
V-«tibatltated thlasnl ldlnoaes oan be presented la Soheae-3. 
S 
HO-CO-CH, 
HO-CO-Oi, 
Saaeaa-S 
l l i i 
Another root* to N-substituted spira thiasol id lnones 
i s the reaction of secondary aeroaptoacetaaide with a l i o y o l i e 
ketones. Primary aaldes of Ot-aeroaptoearbozylio a d d s react 
with arosmtle aldehydes aad ketones and with a l i o y o l i e ketones 
and give the corresponding thiaeol ld lnones , but In the l a t t e r 
ease the y i e l d s are unsat i s factory . Per t h i s reason the other 
lnreet lgated route cons i s t s the reactions of N-benaylaalac 
and ani l ide of «ercaptoacetic aeid with 5 c*-choice tan-3-one 
(XXTI) in bensene (using p-tolueaesuIphonic aeid as c a t a l y s t ) 
and in acet ic aold (using BFg.EtgO oauplex as c a t a l y s t ) . The 
products of these reactions were not the expected thiasol ldinoae 
(TUTT ) but dlthioketals(XUVII) aad (XLVIII). 
(XUT1) (XXII) (xuru) ft 
j&% 
v. 
(xurin) * « o ^ o i | 
12 
Spectral etudioa of apiro-»tbia«olidinoaoa-4 
The detered nation of the atruoture of organic aoieeulea 
and thair oonforaation and configuration aeeignaeate novo bean 
the uoet laportant taok faaiag to orgaoio ohamiata. Too rapid 
developamat of apeatroaoopia teohniquea during the laat th irty 
yaara haa revolutionised the appraaaa to atruoture dateraina-
t i o n . nvv IR, W4H provide useful iafomatlons for the d e t e r -
mination of the atruoture and stereoeheaiatry of a ao leoule . 
in apoatroooopy 
The IR epeatra of th iaso l id iaoaea , uasubstltuted at the 
nitrogen ehowed the praaaaoa of abaorption handa oharaoteriatio 
of laetaas *"2 i . e . absorption eorroapondiag to atrotohing 
vibrat ions of hydrogen-nitrogen band in free and associated 
laotaa group and atretoning vibrations of the oarboayl group 
(Table 3 ) . The apeotra of thiasol ldinoaee in ablorofora were 
considerably di f ferent froa thoae in oarbon-tetraohiorida. In 
oarbon-tetraohloride aoluttoaa too latenai ty af the band 
corresponding to atretahiog vibrat ions af free -m group ia aueh 
tower, ibmrmmB the ah ape and ia taaa i ty of beada oorreapoadiag 
of aesociated - m gr«ap are vary e i a i i a r ta taoee abaenred i a 
the apeetrua of the aol id aabataaaa. Tbia indiaataa taat taere 
i a a pronouaoed aaaoaiatioa (d iaar iaat ioa) i a the ear boa-
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tetrachloride so lut ions whioh i s ooaparable with that e x i » t i u * 
In the c r y s t a l l i n e s t a t e . 
Association depends on s t e r i e faotors and in the group 
of inves t i gated compounds a lso on the eon figuration of the 
splrane carbon and the posi t ion of thlasol idinone ring i a the 
steroid molecule. The e f f ec t of these faotors oan be evaluated 
from the r a t i o of I n t e n s i t i e s of associated and free MH groupe 
( T r t l # 2 . JsLsjgat.,. 
m hr
 t w 
The tsonars In which the met iyl group CH^-19 and the -Hit 
croup are in the 1 ,3 -c i s d iaxia l pos i t ion with respeot to one 
another, i . e . the thiasott din ones derived froa »(X-eho l e s t aa«-4> 
one and SoUoholestaa-ft-one (mexiI»XXXV and XXXVIII) are least 
associated In so lu t ions . The comparison of the associat ion 
in the individual pairs of Isomers in solut ions was one of the 
stereo-ohenloal proofs in the determination of configuration 
of -soirane carbon atoms in these th iaso l id inones . 
I t has been observed by comparing the absorption bands 
of free Mfl group i a pairs of thiasol idinones having dif ferent 
configuration of spireme earbon atom that th i s hand i a hatha* 
ehromloally shifted by about 10 en"1 i a the isomer containing 
the equatdriaOi C §p{rm^ * • « • * • Thie s h i f t wan abeerve* when 
e i ther chloroform or earboa-tetraohloride was used an the solvent, 
Tn the ansa of abeorption of the ear bony I group of t m i n s e l l e l -
nones t h i s relat lonehip was net observed} the bead eerreepanding 
to CmO stretching vibrations appeared between 1680 and 1690 on? 
fabla 2 
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Position of absorption bands In the I « apaotra (eaT*) 
eharaotarlst lo of aaaabatltutad aplro-talasol ldlnoaaa-4 (aaaotra obtained for solution In CflClg). 
Coanoaad 
XXI 
XXIII 
xxiv 
XXVI 
XWII 
xxix 
TTT 
xxnx 
XXXITI 
xxvr 
XYXVI 
XXXVIII 
XXXIX 
TLI 
X U I I 
1«41 
froa 
3435 
3430 
3420 
3 4 3 2 
3 4 2 2 
3433 
•54k «•*# 
344* 
3420 
3444 
3421 
3445 
3419 
3432 
3496 
asaoo. 
3 2 0 0 
3 2 0 0 
3200 
3200 
3200 
3300 
3200 
3193 
3200 
3190 
3205 
3330 
3 2 0 0 
3 3 0 0 
9 1 0 0 
*NU-aaao«. 
S l l - f raa 
0.30 
0.27 
0.3T 
0.29 
0 .32 
0.35 
o.is 
0 . 0 3 
0 . 2 0 
0 . 0 3 
0 . 3 1 
0 . 0 7 
0 . 4 8 
0 . 4 5 
0 . 4 4 
C O 
1680 
1882 
1833 
1684 
1635 
1684 
1683 
1687 
1634 
1882 
1682 
1680 
1688 
1680 
1688 
C-K 
1410 
1408 
1416 
1408 
1418 
1407 
1417 
1406 
1416 
1403 
1414 
1408 
1415 
1418 
1408 
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In addition to the bands corresponding to oarbon-
hydrogen bonding v ibrat ions , the spectra of thi asol idlnones 
unsubstituted at ths nitrogen atom exhibit a aediun i n t e n s i t y 
band at ^ 1 4 1 0 o**1 ( fab le a ) . 
This band was ascribed to s tretching v ibrat ions between 
the nitrogen atow and the earboayl oarboa atoa, Hepiaoeaent 
of hydrogen bonded to nitrogen by deuterium does not a f feot the 
pos i t ion and the in tens i ty of t h i s band. 
I t has been found that in the pairs of eonfignrational 
tsoners the Intensi ty and the pos i t ions of the C-tf band are 
d i f f eren t . In the lsoner containing axial C J . H bond this 
"Parana 
band i s always bathoohromlealty shif ted by about 10 on"1 and 
shows the hyperohromio e f f e c t . The C-M band in N~substituted 
thiasol idinones appears in the 1400-1300 on region and i t s 
pos i t ion depends on the e lec tronegat iv i ty of the subst i tuont . 
miR Spectroscopy 
The s ignal of the heteroeyol le ring aetnylene protons 
in the W speotra ef these compounds with the exception of 
ooaponnds (TTXVI) and (*LI) appears as a s i n g l e t between 
&3.6S and 3 .44 , depending en sabst i tueat H bonded t e Uh) nitrogen 
aton. The value calculated fro* the Shoolory shie ld ing ooastaats 
Is 3 . 4 6 2 1 . Compounds ( XXVtl) and ( XU ) give the s ignal of 
<?-qi9-Cr> of AH type probably as a resul t of aonplaaar s true tare 
12 
of the thiaxolictinone ring which I s duo to the in terac t ion 
between the sulphur Atom and the Cfl^-lO group in compound 
(TTWI) and between the sulphur atow, and the 4 -hydrogen 
fttoa in oo«pound(TL»I). 
The configuration or the spirane carbon atoa in the 
be 
thinzol idlnones can atso/deter«ined titl U s i n g difference of 
the *W« spectra of the individual pairs of l s o a e r s . I t wae 
found that the signal of the Methylene s;roup of the heterocyc l ic 
rin«j in the >M« speotrun of the i soaer with axial C ^ p t r a o ' W 
ban* was shifted downfieId by 0 .04-0 .10 ppa ( fable 3 ) . f h i s 
l a due to the anisotropic e f f ec t of the carbon-carbon bonds of 
the a l i e y o l l o ring'. The e f fect of thiasolidinone ring on the 
posi t ion of CH.-l* and CH3-13 wethy1 group protons depends on 
the distance between the heterocycl ic ring and the angular 
methyl groups end on the configuration of the splrane carbonatoa. 
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Steroidal aptrothlasol idinone* aava boon tha aubjaot 
aattar of a ds ta l l sd s tarty during tha laat daaada. TR« 
Inrsst lRations hava high Ugh tad too aaobaalst le and »taroo~ 
eh ant oat aspsota and spsotral faaturaa of thaaa aoapoaatfa 
which aro of s lga l f toaat halp l a i a o a t l f i a a t i o a aad oaaraa* 
tar l sa t loa* THa thaoratioal portion lnoludaa partioant 
Information ragardlna thl asol id ino*• ahaaiatry. 
Oar laboratory has dovotad oaay yaara towards tha 
synthesis of now otaroidal aaaloguas of potaat ia l aadioiaal 
l n t e r s a t . Hi a pbaraaoautleal a o t i T l t l a s of aplrothiaxol ldlnoass 
proaptad ua to undart aha tha ayathaala of aplrothlasol ldinones 
froa e a s i l y aooesslbla 3<x,5-oyolo-5o(-«holaataa-6-ona ( W u , 
3^-ohlf»ro-5<Voholestan-3-on<? (L) and i t s 3^-broao ( U ) , 3fc-
lodo (LIT) analogues aad SCVcholestana 3 f 8-dlons ( b i l l ) . 
( O i l ) <!•> I , CI 
( U ) x, Br 
(LIT) T, I 
( U I I ) 
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Reset Ion of 3Gk-g-oyol»~gfl-oholo»tan-6«»oao (XULX) 
with aoroaptoaootlo aold-aaaonluo oarboaato 
Reaction of the oyelokotono (XULX) with aeroaptoaeatio 
aeid and aanonlua carbonato in tho aaanor dosaribod by Paryaok » 
subsequent working and oolusm ohroamtography ovor s i l i c a gal 
provided a so l id eoapovnd, a .p . 336° and a noaerystal11 sable 
o i l . 
(xutx) (uv) (w) 
Charaetariaatloo of tho compound, a . p . 33o° aa s -6plro 
( 3 o L S ^ y o l o ^ ^ h o l e s t a n e - 6 . 2 ' ) - t h i a » o l l d l n o n o - 4 ' (UV) and 
tho o i l aa B-3plro(3oUaWTQlo-g(X-oholoatatte-£a' >-
thl aaoll dlaooo-4 * (LT ) 
Tho eoapouad, a .p . 236* and o i l t both analysed for 
C29n4tms ***• 4 8 T ) 4a i* **• f # 1 - r t * • • • *»«a»rla. Fro« tho 
soapoaltioa i t wao revealed that tho roaotion fal lows tho 
erpeoted oouroo to rooal t l a laoajorio aplrothiasolldlnoaeo* 
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The spectral values for the oonpouads, a . p . 236 and the o i l 
are aa f o l l o w i ©oapound, a .p , 236°i IK 3430, 3180, 3080wt 
1080 and 1409 oaf1* **« 6 a.T3br,«, 3 .48a, 1.02a (ClO-Oig), 
0.T8s (C13-Ql3) , 0.9 and 0.80 (other a»thyls)f 0 .88-0 .30 
eonplex (cyclopropane) 3 3 . The o i l 18 3410, 8192* 30TS, 1088 
and 1480 «•"*. 1948 & 3 . 73br , s , 3.32#, 1.08s (C10-CH3), 0 . 7 1 . 
(C13~C&3), 0.93 and 0.83 (other • e t h y l s ) | 0.8O-O.03 ooaplex 
(cyclopropane). 
The IR bands at 3430 aad 3180 an l a ooapound v i t a 
a . p . 398° and 3410 aad 3193 a***1 i n a l l are aea r ib able to 
stretohing vibrat ions of hydrogea«ttltrogen bond la free aad 
associated taotaa group. The weak baad at 3080 and 3075 cm"1 in 
eospotadi a .p . 238° aad o i l respect ive ly are typical of the 
cyclopropane and thus indloated that cyclopropane ring was 
Intaot and had not been isoaerised under the react ion ooaditiona. 
The bands for the laetaa grouping (-C0MH) were t h H « at 
1590 and 1695 oa
 f aad the C-H stretohing frequency was 
observed in these lsosiera at 1409 aad 1430 oa respect ive ly , 
Previous s tudies have shown that, with a few exception, the 
reaction Invariably provides two isomeric products where 
dlf fereaee t i e s at the splraac earbea atas$ cae of taea e x i s t s 
with C-if axial aad the other with C-* equatorial . The c e a f i -
guration al dirfereaoe i s ref lected l a the epectral properties 
of the ieoaera whea the C-K boad l a equatorlal ly disposed, the 
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C-JI etretehlag frequency i s up by 10 ooapared to the laoaer* 
where C-M bond la aortal. Moreover, the l a t e a e l t y of «ia 
etretehlag r ibrat ion l a equatorial laoawr la alaoat twiee aa 
la teaee aa that la the axial one. l a ffltfft epeotrua the diet inac-
t i v e feature la the algaal for aethyleae group l a hetereeye l le 
ritur which la ehtfted down ft aid l a tha axial laoaer diaa to 
anleotropic affaet of carbon-carbon bonda of tha aeye l le r ing . 
In tha UMft apeotra of tha laoaera ( P i g . 1 and 3) abtalaad l a 
tha praaaat oaee, tha broad end a lag lat at £ 8*73 l a both 
teoaere la aaeigaable to tha protaa of tha laetaa grouping 
while the otgaala at & 3.49 and 3.3a (both a lag lbte ) are due to 
heterocycl ic aethyleae group (3-Ci|2«C0Na). l a both aaaaa 
oowple* elgaals, charaotartatla of the oyoleprepyl protons, were 
observed* A eoaparlaon of the epeotral valuea reoorded above 
for the leoaere ladleatea that the eoapouad, a .p . 238° ahould 
be the leoaer with axial C-H oonfiguration aa la the tit apeetrua, 
VH frequency la leaa iateaee and C-M frequency l a down by 10 aa*1 
r e l a t i v e ta tha other looser whloh aaat be having C«M equator ia l . 
Thte oonflgaratlonal aaelgaaeat at aplraaa earboa has beea 
farther eupported by ftfft a igaal far aethyleae protoae whleh l a 
at lower f i e l d l a taa eoaveaad, a . p . 3 H * . Fra» taa foregelag 
rft« one aloe . I t beeoaee ebvlawa that tha eoapouad, a . p . H i * 
l a s -splro (S^S-oyole-dfX-eheieataae-e^M-thlaaol ld laeae- i ' iUf) 
aad tha o i l la l t a equatorial eouaterpart I . e . a^lplre-
( 3o(f 3<-ayelo<-«o(-ohalaataae-6^' ) - th l asel ldlaea* -4 ' (LV). 
0 0 0 ! 
: 0 0 
« e ' o 
i i i r ~ i i i i ' i i i r ~ T -
> - • 
I i — 1 r -p I i I i I r i I i 1-
4 0 
PPM ( 6 ) 
Fig . 2 
i 0 C '-• 
50C 
2 5 0 
IOC 
• • ^ i ^ ^ ^ - , y ^ 4 ^ V > > . ^ U ^ i W M » . * W * i V 4 ' ' ' ' * * > > ••!• 1 • !•••>>»• W - * * * ^ ••»•«•><«* 
i I i = 3 
Fig. 1 
The i M s spectrum of u~SpIro-( 3(xt3-©yclo-»5<*-cholestune-
<l,2*)-thlasoUdlnone~4* (l.V)(Plg. 9) ga*e M l n i d i r ion peak at 
a/a 43T. An intense M-Sa peak corresponding to the l e s s of 
C#HT was conspicuous in the spectrum (W)» l a noteworthy 4a tao 
oeaoo that ao other Spirotalasol ldiaoae showed th is loss sad 
th i s amy b« regarded as typtoal of otoroidaW6-oae e p i r o -
tnlaeol ld laoae having 3c(vS<x-«jrciie motet/* Apparently the 
fragmswt C4«T ariaaa fro* rlag A. Ahmad at al*** reported tao 
looo of tf«*58 peak from tao s teroldal -«-«ae ethylene aeetals 
tiering a^SOC^eyolio moiety (LVI and LVIl). m e l a t e n e l t y of 
peak at a/a 402 l a comparable with other Intense pooka* Tao 
formation of the aoro latoaao o iga l f l eaat lone eon he rat ional ised 
(MTC) 
(MTU) 
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ObYlooaljr, this fragment is obtalnad by tha loss of a 
•ethyl fro*ip from tha nolaoular ion , 
• / » 434 (M-^l) 
Tha fragMMt Ion «/a 434 i a dao to tha lose of SU fro* 
th« aolaoular l o a . Tlio loas of m fro* wareapto ooapouads, 
which t a a wall astabllahad phanoaanoa, aaa ba ah own to oeour 
according to the 3eaaaa-3« 
O-C-CU-d-H 
mjm AH 
Sefcaaa-3 1» « • 
m/o 411 (J-CI.VI) 
The ton n/e 411 I s compatible with the l e s s of CH^ 
from the nolaoular ion and I t s gonesis can bs shown «s in 
Seheae-4« 
•"if 
a/s 411 
Sehee)e-4 
m/e 40$ (^-C4!fT) 
The loss of ness unit S3 from the preoedenee 
eo l seu l sr ion has been suggested seeordlngljr mm l a 
Seiieae-3. 
33 
5ohea«~3 
m/% 396 
« / • 4 0 2 
( C 2 5 U 4 0 * ' 3 > 
The loa • / • 386 eaa a r i » « bjr tH« prooaaa «-C£I3-CO Cfi MM 
i n that oroar and oaa » • anoaa as i n Schema-6. 
VlT 
3 oh M O - 0 
a/e 384 and 369 
The Ion a/o 384 oaa be ooaTeaioatly explained by th« 
l o s s of 3-CH-CO fro« spirothlasol id laoae aoiety aad subsequent 
l o s s of a • • t a y l group w i l l r s s u l t l a too foraatlon of tno 
ion a/o 969 (Sohoao-7). 
OCT 
• / • 394 
-ea i* 
m/% 36* 
( c l S a 4 « J f ) 
3oheae-? 
«/g 367. 366 and 35t 
These weak peaks la the speotrtia oaa be rat ional i sed 
by the following fragmentation prooeee (Soheea-S). 
Vlt 
138 
m/e SST 
<°a»"4»> 
m/e 
-CH 3 
m/e 351 
m/e36S 
-CH
 3 
SSI 
m/« 
m/e SSI 
V 
m/e SSI 
Scheme - 8 
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Th« ftoa • / • 247 ( typ ica l with ta« aholwst«n« 
derivat ives) ean b« shown to arrivw aeaortfing to 3eh«M«-9 
an* t o . 
Vit 
m/e 34T 
Sohwaw - 9 
JVlT 
m/» MT 
M t M t - tO 
140 
n/e 271 
This fragaent Ion l a b e s t explained by the expu l s ion 
of the wide chain (C^tf^-aaas unit 113) frea the l o a peak 
n /e 384 . 
The aees spectrum of 3 -Spiro (3c(95««y«lo«9cA«ebol*«t«ae~ 
B ,2 ' ) - th ia«ol l«11non»-4*{ UV)( P ig . 4 ) gave a o o U o u l u r c m peak 
at n / e 497 (C 2 9 " 4 T *03) with e t h e r prontneat peaks at a / e 442 
(M-r?T^)t 434 ( I-3H), 411 (*UCHa«3) t 403 (>4-55, base peak, 
C3,1 l f40 , f 0 3 )» 1 S 6 (443«-HH Cfi CO). 394 (J4-**CJ1 CU)t 368 , 367 , 
3 8 « t 3S1 , 271 , 247 ( s a a e peaks vara obtainad with varying 
I n t e n s i t y for the oonpoond (LV) just descr ibed)* Although 
the a s i i spectrum of(LIV) i s comparable to the one ( U ) 
p r e v i o u s l y deser tbed , however, there are a few p o i n t s of 
d i f f e r e n c e . 
The assignment of c o n f i g u r a t i o n of the d i a s t e r o i s o m e r l o 
s n l r o thl a*o 11 rfl nones has been aade by comparing the r a t i o s of 
(M-1S) and (\!~C<> CH.S) to molecular Ion peeks* The point of 
I n t e r e s t In these speo tra I l e a l a the r e l a t i v e I n t e n s i t y of 
these fragment as compared to the a o l e o u i a r l o a peaks* l a 
masc spectrum o f (LV) the toa peak corresponding to the l o s s 
of the methyl group i s euoh aore proaoaaoed ( 1 1 3 . 5 9 ) aa 
compared t o t h e a a s s seeatram at (MY) after* t a t s paah i s l a 
t h e r a t i o o f ( i i 5 . 3 ) . Bmwmrmr l a the aaaa where the t o a peak 
1 
m/e 442 i s aoro pronounced can J>o explain**'' on s tor ic ( 1 , 3 -
dioxiat in teract ion , 3 and CJQ-CHJ) ground. Again tne ion 
peak at a/a 334 in the compound (LIV) i s 23 tinea more inteaae 
for tha aaae panic ia tha eoorponad (LV). mi a aan oaee again 
ba explained on the baaie of a tar ia ground ( 1 , 3 - d i o x l e l 
i n t e r a c t i o n ) . 
Reaction of •*E>-ohloro-o,o(-»oholo8tan-0-ono (L) with 
3^-Chioro-3<^-ohol#«tan-6-one (L) on treatment with 
•ereaptoaoetio acid and anMonlua oarbonata i a benseae and 
etjbeeqtteat work op followed by ohronatographle aaparatlon 
provided three eoap< 
a r r e t a l i i s a b l e o i l . 
  apotmda, n .pte . 110°, 336° and a non-
• (LIV) • (LV) 
( t ) (LVIII) 
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Cfraraoterlsatlon of the oonpoootl. a .p . HO as S-aplro 
(3e-omoro-g/*"Oboioatane-».a» )-thlaaaUdlaoae-4» (L.VIII). 
• t » t I fr* fit s ^ f f l r o i a ^ g ^ c y o l o ^ ^ ^ h o l ^ ^ a a f ^ , ^ H 
th la»o l ld lao B -4 ' (LIV) and o i l as B^»lro(3<^S-oTolo-otX-
oholostaBs^.2M-thls«ol ld laoae-4«(Ly) 
Tha ooapound, a .p . 110° ( p o s l t l r s Bal latain t e s t ) 
analysed for C^H^KOSCl (*% 493/495) (3 i I ) aupporta tha 
formation of thlasoltdtaone ring sys tea . Tha IR epsotrun 
of tha ooapound, n.p* 110° axhlbitad has da at 3425, 3195, 
1979, 1412 aad 712 on""1. Tha baa da at 3435 and 3195 ©a"*1 
assignable to s tretching vibrat ion of hydrogoa«nltrogen bond 
l a froo and aasoel atad laetaa group and laataa oar bony1 appeared 
at 1675 on"*1. Baada at 1413 aad T12 aa"1 ara aaorlbabla to C«ti 
and C-Cl stretchings respectively* In Nam spaotrtai a broad 
• i a g l a t at S a .83 la aaalgaed to -co-Kg- and a broad n a l t l p l e t 
at 6 3.74 with # | • 15 Hs to C3«-fl. Hstsroayelle aethylene 
appaarod as a s ing le t at S 3.55 (-S-Cflj-COMH-). ilathyl s igna l s 
appaarod at 6 1.05a (ClO-CH,), O.TOa (C13-CM3), 0.93 and 0.82 
(other nethyl protons)* The d l s t l a o t l v e Ia and NMft foatnroa 
I . e . tha C-ff atrateblag frequency and tha s ignal for hstaroeyoUo 
no thy lea a wore l a oloee agrsoaoat v i t a (LIT), having ajdal ly 
oriented C-W hand* Base proaptad soarsrslon of eoapound, n .p . 
110# Into t i t 9 provide* an asms s i snpport for axia l oonflgnraUoa 
for C-* bond In oonposnd n .p . 110*. Tale establ ished tha ooapsand, 
n . p . 110* to be S-6piro (Sb-ohloro-g^-oholaataae-d^* ) -
th l asolldlnono-4* ( UTIII ) • 
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fho o a p > W'i, •>.;'. 2W ««<•? t*e o i l wer-? founvi I d e n t i c a l 
with the prev ious ly obtained products ( U O and (LV) r e s p e c -
t i v e l y from (XMX) under s i s i l a r reac t ion c o n d i t i o n s , the 
formation of (LTV) an<1 (LV) fro* (L) i s a consequence of 
t . 3 - l o a s of ?!C1 under b a s i c c o n d i t i o n . I t i s not s u r p r i s i n g 
In view of the fac t that the preparat ion of (XLIt) i n v o l v e s 
b a s i c treatstent o f ( L ) . 
Reaction of ^-broao-gcx-cooUstan- f l -one ( U i sad 3 ^ - l o d o -
SoC-oholoatan-fl-one ( L i t ) with ncroaptoaoe t i c aol d-amnoaj.ua) 
carbonate 
Reaction of the hrosaokatona (LI) and lodoketone ( U I ) 
with star cap t o a e e t l o acid and axmsoniua oarbonate i n benzene 
furnished two compounds, a . p . 236 and the o i l . The compound, 
m.p. 336 and the o i l ware i d e n t i c a l with prev ious ly obtained 
compounds (UfV) and (Lv')f r e s p e c t i v e l y from ( %.\A X) in a i l 
r e s p e c t s (<s.p», t . l . e . 9 i . r . a n r * n.m.r.data) . Formation of (LW) 
and (LV) froa (LI) and (LII ) a l s o i n v o l v e s 1 .3 l o s s of iiBr 
and HI r e s p e c t i v e l y . 
* ( U V ) • (LV) 
(LI) x t fir 
(LIT) X, I 
The dlana (LIII) mm* treated with aaraaataaaatfte aald 
and amonlua oarbonata In dry bansana. Aftar tHa uaual vark 
up and eolaan ahroaatography ovar a l l l a a gal two aanaooada 
a . a t t . 903° and 395° vara oatalaad. 
(LIII) ( b l l j (LX) 
CharactartaatIon of tna ooaooand. a . a . aca° aa S-doiro 
( S ^ h a l a a t a » a ^ ^ a ^ . 2 ' ) - t a l a « a l l d t n a n a - 4 « ( M * ) and 
• t t t 3»*° W » ^ p | r o ( f t t ^ » l a | S « « r - « - a a a - 3 , a ' ) -
t h t ^ o l l d U o i » ^ * (14) 
The eonpoanda, a . a t a . ata and 3*8 analjr«ad far 
ca9a4T°2*9* r r o " t h 4 * • • * • • « * • * aaanaaitlan fanr aaaaiala 
atrootaraa ( U I - i n i ) ara oanaalTafcla, 
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(uai) 
Tha III speotra of the ooapoundo, a.pta 333° and 3»3° 
exhibited voids at 3140 aad 3000 oaT1 which w«r« asorlbable to 
stretohlng rlbratlona of hydrogen and nitrogen bonds l a 
associated aad l a froo laotaa group, A strong baad at 1710 oaf** 
la oloar ladloat ioa of an Iso lated ear bony 1 group• This 
auggaota that e i ther of the oarboayl group haa oadorgoao the 
roaatloa resu l t ing in to the sp iroth laso i id laoaes . The 3-oxo 
group «ay be ruinerable a l to for the attacking reagent. This 
suggestion la v indiot lve of the fact that 3-oxo group l a aore 
exposed to the attacking reagent as eompared to 3-oxo group. 
Pnrthsraoro, t h i s i s a general obscuration l a these roaatioas 
that the 3-oxo l a preferably aore react ive than 6-oxo g r o u p . 
Oa the bas i s of these observations the structures ( L A ) aad 
(LIJI) are aot p laus ib le . 
The IR beads at 1413 aad 1410 oaT1 are helpful l a 
a s f forea t la t l ag tfco iaasjara ( U X ) aad (UC). Oa tho baals a t 
the wall establlahod fas t that 0 §^vm * • • • « ( a x i a l ) ia 
shoan ap as eoajparad to 0 | ^ r < > N ( s q a a t o r i a l ) . The its* 
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speetra of the eoapotmds (LIX and I*X) a lso lend support to 
dis t inguish betwoen thsss l soaers . The down f i e Id appearaaoe 
of heteroeyol le aethylene protons ( £ 3 .93) of the eplraae 
ring suggests the axial C-tf bond in (UX) va l la other l soaer 
(LX) hariag the algaal for CH--protoaa at 6 3.53 proTas taa 
equatorial er l s tenee of the C-tt bond. l a oase of ax ia l C-sJ 
oonfiguration, the WH proton appeared at 8.93 v a l l a i a the 
other prodoot I t was asen at 5 8 . 1 . Taa no thyI protoaa of 
(UX) appeared at 0.91s (ClO-CHg), O.STs (C13-CH3), 0.81 and 
0.T6 (other aethyl protoaa)« In (I*X) taa aatayl s igna l s 
were found at 0.93a (C10«-CH3)t 0 .7s (C13-CH3)f 0.83 aad 0.78 
(other aatayl protons) . 
EXPERDffiHTAL 
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411 melting points are onoorreoted. Infrared speetra 
vara M M V i d in GRClg v i t a a Perkln-2laer a37 epeotrophotoaeter. 
HMR speetra vara rim i n CDCl3 on a Varlaa A60 iaatraaeat wit a 
Ma^Sl as taa internal etaadard. Haas speetra vara aeaaured 
l a a Vart an V U T ~ 3 U ( A ) anas speotroaeter. Tola layer 
ottroaatograpala p la tes ware eoated v i t a a l l l a a gal* A 20* 
aq neons solut ion of perahlarie aald was used aa a spraying agtnt , 
Light petroleum refers to a frootion a t b . p . 60~g0°. Anhydrous 
sodium sulphate waa aaad aa the drying agent, mtft values are 
giraa in ppa ( • • s i n g l e t , d«doublet, t« t r ip l e t , br*broad, 
ao»ault ip let oentred a t ) . 
3oc.3-Cyolo-3Q<<-cholostan-6-ono ( t U X ) 
A a ls ture off 3fs-ebloro-ft<^-eholestan-e-oae ( L ) 3 4 (5*0 g) 
and aethenolle petaaa (78 a l | ooatatalag 3 .7 g off gun) *aa 
boated andor raffias far 1 h r . and tbe re nation al s tare vaa 
poored i a t o water. I t vaa estreated v i t a other aad the 
ethereal eolat ion vaa vaaaea v i t a water, d i l a t e aydroehlorle 
aald , water aad arlea (aaajraraaa * a f S 0 4 ) . Keanval off taa 
•olTent gave taa eyalevetaae (XLflt) vhloh wm a ryo ta l i i aad ffroa 
aotbanol (3*8 g ) , « • • • va«d)f* (reported9* a . p . t T * ) . 
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3e>«-Srono-go<<-oholestan-6-one ( u ) 
3d,5-Cyolo-«CVoUol««t«B-6-oo« (XUX) ( t .O g) i u heated 
under ref lux with hydrobrosas aeld (1*39 a l | 49%) i n aoeteae 
(S.T a l ) for shout 9 lira. Most of the solvent was reaoved 
ander redwood pressure end tlie residue was di luted with watsr 
(10 s i ) , A so l id thus ebtslQed was r e o r r s t e l l l s s d froa 
aethaaol t o give Ins broaokstoao (LI) (0 .9 g ) f a , p . l3fl-i3T* 
98 O 
(reported a.p. 133 ), 
3&-Io<to-go^qholestaa-q-oae (LH) 
3cxf5-Cyolo-«c^oholestatt-6-oae (XUX}( l , 7 g) «as dissolved 
In purs a s s t l o sold (35 a l ) sad treated with hjrdrolodic said 
(5 a l | 54*)« The turbid solut ion was aade eloar by addition 
of ether* The Mixture was kept at rooa teapsraturs for 30 h r s . 
and then i t was poured i n t o loe-cooled water and extraoted with 
e ther . The ethereal layer was washed with watsr and dried 
(anhydrous Ma^SO^). Reaoval of the solvent gave an o i l whleh 
was crys ta l Used frosj aethaaol to give the iodoketoae ( U I ) 
( i . 3 T g ) f a .p , 139-199* ( r e s o r t e d * a .p . 13T-1390). 
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SoUCholeatane-3.fl-dloao (LIII) 
3&-nydroxy-0(X~ohol«atan-6-on« ( 5 . 0 g) wan dlseoWed l a 
neetone (ISO a l ) and no o led below 10° l a an loo bath. Jane's 
reagent (10 a l ) was added slowly l a 30 alnutes with oontinaaas 
s t i r r i n g and the s t i r r i n g eontinned for i hr Water (100 a l ) 
was added to the ni store and the preolpl tate thus ohtalned was 
s s tras t sd with an asanas of e ther . The ethereal eolat ion was 
washed with water and dried orer anhydrous Ma-SO^ Ue naval 
of the solvent gars ( M i l ) which was o r y s t a l l l s e d from ethanoi 
(3 .9 g ) v a . p . i«8° (reported3* a .p . 168°) . 
Reaotlon of 315-~orclo-qo(-oholeetan-«-on« (PJX) with 
t a l o s l r a o l l o sold ami aaaoalua oarbonats»3-*plro(ax. S-oyolo-
So(^holoataiie^aM^nla»oltdtaoao«*'(IJV) and tt-dol ro( 3 * . 
S^yolo-g(X-oholaataqe-6.3' )«tala«oUdtnoqs-4J( L¥) 
A no I tit ton of ( X U t H l . S g ) , aoroaptoaostio asid 
(3*4 gf 10 s o l e asanas) and aaaoalua earbonate (3 .8 g) in 
dry hensene (100 a l ) was ref lated for 30 hrs l a Dean-dtark 
apparatus. At the sad of the raaotioa9 the seaseae so lat ion 
was washed with water, iff sedltas aydreslde s o l a t i a * aad water 
and dried orer aaaydroas sediaa snlphate. The so lrsa t was 
roaoTsd andsr rsdaasi sroasasw and taa srsdi arsdatt ( i , « o g) 
thns obtsiaed was sarosmtograaaod orer s i U s a gal (JO.O g ) . 
Ktatioa v i t a i i g n t patrols aa-ota*r ( i O i l ) afforded ( U V ) t 
150 
r•<>rr>tallis«4 trtm l i g h t petroUua (450 • « ) , a . p . a w ° , 
M* 45T (Ca9H4tJIOS). V MX. 3430, 3180 (-WH), 30fO (oyclopr©p«n«)# 
1<13S (-WI-C0) and 1410 otT1 ( C - * ) | &8.T3 ( b r , « , H-W-), 3 .4* 
(8f mf-co-c^-a)• i.oa (ci<Mm3)t o.s (cis-q^), o.oot O.T* 
(o tntr actttyl » r « t « w ) «•* 0 .83-0 .30 («o«pWx t orolopropaao 
protean) . 
Annlyiia. r««l«t 0 , T*.Oi| a , 10.331 M9 3 . 0 t | 3 , 6 . 9 . 
Further • l u t i o n « i t h l i g M pntrolnaa-ntlinr ( T i l ) 
provided (LV) a* m noaaiy«t»Ul««»le • « (3T0 a*) 9 ** 437 
(C^H.-HOS). ^ a a x . 3410 t 3193 (-WI). 30T*w (oyolopropaaa), 3V 41» 
1685 (MIJ-CO-) and 1430 nnT1 (C-» ) | & §.T3 ( o r , a , £ - * - ) , 
3.33 (Fm-co-qpi3-«). i.os (cio-caa)f O.TI (ci3-^ s)t o.oa and 
0.83 (otnar «ethyl protona) and 0 .5 -0 .30 ( o o i p U i , cyclopropane 
protons) . 
Aaalr«i«. Fon»4$ Ct T8.01| a , 10 .35 | M, 3 . 0 1 | S f 6 . 9 . 
»—tie* of >^ t^a>—^—fc«i#»fw3-^ t in) i^ ft mtnurf Uf 
a i d i i 
A a n l n t l w ** ( U ) ( t . i *>• •4«*««t«^#t4« «•»« ( 3 . 3 g, 
10 - l a • * • - . > — — - ^ - - * — * ( 3 . 4 «> 1 . «*T * . . . — 
(100 •!> t u r n f l w * fr 3* • * • *» • • •»«**•** appnrattta. 
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At t l i * and «f raaat laa* tha b«a«a« aolution vaa waahad v i t a 
watar, IV aodiaa hydroxida aolution and watar and drlad avar 
anaydroua aorilaa anlahata. Tha aalraat was raaarad tsjMlar 
r*<t«e«4 prmmmwt* and arada prod eat ( 1 .5 g) vaa ehraaatagraphad 
orar a l l toa gat (30 .0 g)« e la t ion a i t s l i gh t patrolaoa-athar 
( I 5 f l ) affordad ( M r i l l ) , raaryata l l iaad f raa l igh t patrolaaa 
(3T5 a g ) , a . » . 110*. Nj M S , 34B89 3145 (-W-fl ) , 14 TS ( MI-CO), 
1412 <C-W) and Tta aaT1 (C-Ci ) t S « . 9 a ( o r , a , g - t f ) , 3.T4 
( • r f C3<XpS)t 3.5S <9 f CO-CHa-a), 1.03 (C10-CW3)# 0.T0 (Ci3«Cg a ) , 
0.93 and 0.93 (othar aathyl protoaa) . 
Analraia. raaads 0 f T0.43f «» • •T©| S, 2.T9f 3 , 6 . 3 . 
C^n^KOS^raqalraai C» T0.S8| H f t . T l $ Mt 3 .83| a , 6.4J. 
ftlotian with l igh t patrol«ua~ath«r ( l O t l ) affordad 
(LIV) whloh waa raaryata l l lzad from l ight patrolaaa (490 ag ) , 
• • p . and a . a . p . 114°. Farthar alut lon with l ight patralaaav* 
athar ( T i l ) faraiahad (L.V), aa « aoaaiyatalllaafcla a i l (370 ag ) . 
Both thaaa aradaata a t n faaad ldaat laa l with ( U V ) aad ( W ) 
raaowatlraly, praviaaaly aataiaad froai ( X U X ) . 
9n«iftiw tt imn) tt (w?) 
A aa la t i a * af ( U r i I I ) ( i O O ag) i n S* aataaaatla C M 
(10 a t ) ««a raflasad for 1 k r , Tha aalat laa wm thah yaaraai 
In to watar aatf astraatad with athar . Tha atharaal axtraat 
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was washed with water, d l l . HOI and watar and dried over 
anhydrous eodiua sulphate• Ths solvent waa then reaoved under 
reduced pressure. The orudc product (80 ag) waa ohroaatographed 
over s i I l ea gel ( • g)« Blution with l ight petroleua-cther ( 9 i l ) 
furnished ( U ? ) , recryet a l i i sad fro* l i ght petroleua (00 a g ) , 
• • p . and a . a . p . 21T . 
React Ion of 3^-broao-S*-«holcstsn-«-one (L) with aaranotaeaetie 
aold and a—inl ini p e , ! ^ ™ ^ ^ - ^ r o ( 3 ^ S ^ ™ i o ^ ^ o | « , t a n e - d . a ^ } 
- t h l a s o l l d l a e a s - 4 ' (lit) and l t -aDiro (a* .8^yo l» -g^ho l«e taae -6 .y» } 
- th ia so l ld lnaas -4 ' (UV) 
A so lnt loa of (L)( l .O g ) , aero aptoaee t i n aold (a .05 g | 
10 mole exosss) and aaaoniua earboaata ( 2 . 1 g) i n dry ben sene 
(80 a l ) was re fluxed for 30 hrs in Dean-Stark apparatus. At 
the and of the react ion, the ben sen e solution was washed with 
water, IN sodina hydroxide eolation and water and dried oyer 
anhydrone sodina sulphate. The so lreat was reaoved under 
redneed pressure sad ohroaatographed over e l i l e a gel (20 g ) , 
* tut Ion with l i ght petrelcua-ether ( l l t i ) afforded ( U T ) , 
rearyeta l l l sed froa l i g h t petroleua (aao a g ) , a .p . sad a . a . p . 
318°. rurther e lwtiea wish l ight petroleua-ether ( 8 i l ) provided 
[ur)t as a noaorysta l l l s sh le o i l (100 a g ) , (UV) sod (UT) 
ware found ideat iaa l fa a l l respests with the prod nets prwTisasly 
obtained froa ( X U l ) . 
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R a t i o n of ag-iodo-ai*-hoiaataa-*-«»« <LI1> a l t h aaraaptoaaaUo 
- tMaaol id laj f f l i - f f u v l ««« » ^ o i r o ( 3 o l » ^ o i o ^ o ^ o i o a t » a a - 6 . a » ) 
- th l *«olld^ non —4' ( Vf ) 
A aolat ioa of ( U I ) ( 1 . 5 g)» naroaptoaaati© Mid (3 .05 g, 
10 aola asoaaa) aad aaaonlaa aartoaata ( 2 . 1 g) l a dry D M M I I « 
(30 a l ) waa raflaaa* for 38 hra la Daaa-Starli apparatus. At 
th« end of tHo raaotloa, tha haaaaaa aolat ioa was uaahad 
aaoeaoaivaly with watar, 111 aodiaa hydroxlda aolat ioa aad wator 
and drlad w a r anhydrous aodiaa aalphata. Tha aolvaat waa 
raaarad andar radooad prgssert aad ohroaatographad w a r a l l i o a 
gal (30 g ) . Elation with l i g h t patrolaua-sthaf' ( 10 |1 ) affordad 
(LIV) t raory»talU«ad froa l ight patrolaaa (3T5 ag) v a .p . and 
a . a . p . 316°. Farthar alut loa with l i ght patrolaaa-athar ( T i l ) 
prorldad ( U O , ao a aoaoryotall inahla o i l (150 a g ) . 
« f r t t a a of f X f h a l a a t i p r - a ^ - a l o a a < U H l with aaroaptoaaatlO 
ftt1„ -», J I - t>rhoaat>«»>Sairo(»^hola«ti>ao^-oao-3,aM> 
^ l a ^ i i d t a o n t - f ^ L i ^ aad a-8p|ra( 3*-oholaH aaa^-aaa-fr .y ) -
th|aaalla^«toa—4» (faX) 
Taa olaaa ( M I I ) ( i . W g ) , •araaatoaaatia aald (3 .4 g| 
10 * * l a •***••). aaa*aiaa aaraaaata <S.« g) i a dry haaaaaa 
(100 a l ) waa raflawaa far St ara i a Daaa-fttark apparataa. At 
tha and of tha raaat ioa, taa haaaaaa aolatioa aaa wasaad a l th 
watar, 1 * aodlaa hydroaida aolatioa aad watar aad drlad avar 
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anhrdroua aodlua aalphata. Taa • • l v a a t WM raaovad tartar 
raduoad praaaura and oferoaatafraphad arar i l l i « t gal ( 3 0 . a g ) . 
Rlutloa a l t s b M n m - « t h i r ( S i l ) f oral ah* 4 ( U X ) f « , » • 262°. 
^ • • X ^ 31400, 9090 (-*H)9 1710 ( > « 0 ) f 1873 (*H-£Q-) aftd 
cm 
1411/(0-11)1 B 8.95 ( b r , . f 2 -H) , 3.63 ( S , 0 0 - ^ - 3 ) , 0 .91 
(ClO-CSt,), 0.67 (013-CH,), 0 .81 and 0.71 (athar aathyl protoaa) . 
ftaalyala. Poondi C9 T3.4| H9 9 . 0 S | N, 3 . 9 3 | S, 6 .T3. 
C30H4T1VOaS r 9 < l a t r ** t C » T 3 - 5 7 l H» • • » 3 | N» 3 . f 6 | S, 6 . 7 6 * 
Farther alut lon attii baaaana-ethar (6»1) jrlaldad (LX)t 
raorratal l iaad from l i gh t patrol*ua (450 a g ) , « . p . 385°. 
Vaax. 3140, 3080 (N-fl), 1710 ( ^ C O ) , 1690 (MR-C0)9 aad 
1430 oai*1 (C-W)| 6 9 .10 (N-£) , 3.33 ( S , C0~Cga««)9 0 .93 
(C10-CH3), 0*70 (C13-CH3), 0.83 and 0.73 (othar aathyl protoaa) . 
Aaalfala. Pooads C, T3.41| H, 9 . 8 9 | M9 2 .93 | S, 8 . 74 . 
C39H47*°2S r«<Jttlp«B»C» *3«»TI H» • • » * ! *• 3«96| S9 6.76f& 
faa aaa» spaatra ««r« M M u n d oa «a Varias i lAr«3ll(A) 
•aas spaatroaatar at 70 aV using a dlraat iaaar t loa taaaaiaaa 
at aonrea taaparattira at about 130°C. 
Taa valaaa ( a / a ) a f taa fragaaat laas flroa variaas 
aoapaaada ara taoalatad a a l a * . Taa iralo* i a paraataasia ara 
the r a l a t t r a aaaadaaoa ( * ) a f taa paaka with rasp*at t a aaaa 
aaak aa 100*. 
9-Salra( 3o(.8^alo^oUahaiaataae~6»oaa-6.3' )-thla»olldln<m—4» 
«* 45T ( 7 l . 3 | C^yWOS), a/« 486(1.81), 455(3.0), 
444(1.0), 443(4.1), 443(13.54), 438(3.6), 434(8.9), 411(3.1), 
410(3.0) , 405(3.0), 404(3.3), 403(38.1), 403(100, C^H^NOS), 
400(3.6), 396(4.1), 386(1.0), 384(3.0), 369(3.0), 368(3.6), 
367(1.5), 366(3.0), 383(3.1), 384(3.0), 351(3.1), 311(3.0), 
390(4.6), 388(3.0), 371(1.0), 393(3.0), 347(3.6), 334(3.6), 
311(1.8), 194(7.8), 193(13.5), 190(9.3), 196(3.1), 190(6.3), 
189(7.3), 187(6.7), 147(8.3), 148(6.3), 143(7.3), 138(10.4), 
180(7.3), 119(9.3), 110(9.0), 109(10.9), 96(19.7) , 94(13.5) , 
88(17.7), 71(10.4), 89(17.1) , 55(30.8). 
15G 
*-8piro< 3r^S-cyolo-ScX-«hoU«tai»e-^2' )-ttil««oll<ll«—-4»(1*> 
If4* 487 (lOOf CwH4T»Of), • / • 443(8.3), 443(38.1), 
435(10.4), 434(31.T), 411(3.0), 403(19.3), 408(66.6), 
396(81.8), 385(31.3), 884(73.9), 3T1(11.5), 370(10.4), 
369(18.7), 368(13.8), 366(18.7), 388(8.3), 181(6.3), 
801(8.8) , 3T5(8.8), 34T(T.3), 889(18.8), 818(7.88), 194(38.0), 
187(40.8), 191(16.1), 189(16.1), 149(10.9), 148(13.8), 187(17.7), 
186(48.1), 188(89.6), 188(17.7), 181(88.0), 119(19.8), 109(19.7), 
107(34.4), 108(16.6), 98(41.6), 93(36.0), 91(14.5) , 83(30.0) , 
81(33.3) , 79(31.8), 69(31.7) , 87(47.9), 88(40.6). 
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CHAPTER - 3 
W ACTIONS OP STSttOIfHL OXI*£3 SI Tlf LEAD ( I V ) ACtiTAfiS 
THEORETICAL 
1 
Lead t e t r a a c e t a t e (LT4) has proved a uaaful and 
v e r s a t i l e reageat throughout orgaa ie o h e a l s t r y , and many 
i n t e r e s t i n g r e s u l t s of l t a r e a c t i o n with wide v a r i e t y of 
organic s u b s t r a t e s nave been observed • In a d d i t i o n to l t a 
u t i l i t y i n o laav ing d i o l a and i n o x i d i s i n g alootiola to 
a ldehydes , laad (IV) aeatata can be used t o Introduce a e t h y i 
or aoatoxy groupa i n t o a u l t a b l y a c t i v a t e d p o s i t i o n in organic 
compounds • Mora r e c e n t l y , i t has been found that 1 , 2 -
di ovinias could ba dehydrogenated and eye 11 aad to form furoxane 
d e r i v a t i v e . In the l a a t few yeara the worker*a have been 
i n t e r e s t e d in the reaotinrt of lead (IV) a c e t a t e , p a r t i c u l a r l y 
10 thn«* with o l e f i n s and o x i a e s • 
I f f l a n d and Crtner f i r s t reported the I s o l a t i o n of 
a s e r i e s of new n i t r o s o a c e t a t e a ( I I a - i ) froa the r e a c t i o n of 
k e t o r i a e s (I a - i ) with lead (IV) a c e t a t e , f reataant of the 
n i t r o s o a o e t a t e * with d i l u t e a c i d s regenera te s the parent 
k e t o n e s 1 3 , 1 3 ( H I a - t ) . 
C • M • OH » C > ,C"0 
n* «• OAC R» 
( f a ) C!la C«a ( I I a ) Clt3 © i 3 ( l l l a j CUj GA^ 
(lb) ci!3 caB5 ( l ib) cn3 c2a5 (n ib ) CII3 ca»5 
(To) n-Cg"T « - C 3 ! 1 T ( H o ) n - C ^ a - C y i y ( l l l o ) n-Cgilj n - C ^ f 
1G0 
( i d ) CH3 C(C I ,3>3 ( I I d > C"3 c < a i 3 > 3 ( H I * ) C»3 C(C«3>3 
(Te> C*3 C?<2C6H5 ( H e ) Ctl3 CHaCQH5 (III©) 01I3 W ^ S , 
(Tf) (CH2)4 (CH3)4 ( I f f ) (CII2)4 (CH3)4 ( l i l t ) (CIia>4 (Clla)4 
(iz) fcw a ) 8 (<7i3)5 d i g ) ( « » 3 ) 5 ( C H 2 ) 9 ( i u t > (Cii3)3 ( c i i 3 ) 3 
(Th) (cff2)6 (cri2)9 ( i i h ) <c« a ) e ( c i i a ) 6 ( n m ) ( < » a ) e <<a«aJ* 
f i t ) ( c n a ) T ( c n 2 ) T ( n t ) ( c n 2 ) T ( c n 3 ) T ( n i l ) (<» a ) T (c* a>T 
rith uter ien l ly hindered ketoxines (IWa-c) the reaction 
with lead (IV) acetate resulted in a C-C oond f i s s ion and yielded 
aeetylhydroxaaates (Va-o) which were readily cleaved to hvdroxaaic 
netds ( v i a - c ) 1 4 , 1 S . 
\ 
» * f>. ) \ » AQVf ( / "a V / 4 A " CONHOAa n *° :t /
8a *3 A 
co Niton 
1 3 3 4 1 2 3 4 ] i. 
CH3 
H 
tt3 a 4 
c*a c«3 
caa ca3 
en, a 
( IVs) C'l3 Ci«3 Ci13 CH3 ( ¥ • ) CH3 CH3 CH3 C«3 (Via) CU3 
(TVb) H df3 C«3 C!I3 (Vt>) B CH3 CH3 CHg (Vlb) ti 
(ive) H n CH3 ii (vo) H a ai3 u (vio) u 
The degree to which the d e a r age reaction competed with 
n l trosoaeetates foraation was eaaaaeed by the extent of taw s t e r i o 
htadranoe arowad the oxtae earboa ate« aad actdie solvents * 
(Table I ) . 
Table - I 
Oxidat ive c leavage of Ketoxlaes 
0*1 «e» Solvent .4 Cleavage 
HO 
\ 
Ci>3COOH 90 
^ 9 0 
HO \ 
c»3coon 
Gf^COUll 
^ 1 0 
34 
HO \ 
Hot d e t e c t e d 
30 
CHjCOOH 
CPjCOOH 
Not detected 
Mot deteoted 
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Table - I (Contd . ) 
''viaiee Solvent % Cleavage 
<X? M-OH CFgCOOtJ 2 2 90 941 
W-OH 
Clf.COOH 70 
Hindered a l i p h a t i c a l d o x i a e s ltfce Svn-o-aethyli>od-
earoinaldoxlme (VII) with lead (TV) a c e t a t e in <1ichtnroaettiane 
vi*»lded the n i t r i l e oxide ( V I I I ) , which on hea t ing In n o e t i c Mid 
transformed i t q u a n t i t a t i v e l y to the hydroxaaio acid d e r i v a t i v e 
( T V ) 1 4 . 
cm COMHOA* 
( V I I ) ( v i m ( I X ) 
163 
rtie r eae t ion of aroaat ic k e t o x i « e s with lead (IV) a e e t a t e 
i s a ooapl ioated process which v a r i e s with the nature of the 
o x l a e , s o l v e n t , r a t i o of the o x i d i s i n g agent to tho subs tra ta 
and tha presence of oxygen • ftensopheaone ox iae (X) i s 
reported to y i e l d benzophenone anhydride-M-oxide (XI)» 
bencophenone axine aonoxlde (XII ) and ban soph enone bls -M-oxide 
(nil). 
t»h - c - Ph • Ph / <> „ Ph 
i! \ X / 
/ ^ / * \ / \ 
o * B " u ' |»n 
/ 
(X) ( X I ) 
Ph > 
Ph ^ M m o ' • " C » M" . Ph 
Ph «*h o 
\ • 
Ph »'h' "tf « C 
I Ph 
(XII) ( X I I I ) 
Traataaot o f b a a z i l o ( - or P> -dioxisM (XIV) wi th lead (IV) 
a c e t a t e fttrniehed di phenyl furoxana d e r i v a t i v e ( X V ) 9 ' 1 T * 1 S . 
f»h - C - C - Ph Ph - C - 0 - Ph 
I I \ / N 
on cm u 
(xi») (XV) 
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Aroaatle a n t i - a l d o x l a e a on treatment with land (IV) 
a c e t a t e at >-5 lad t o aoapouads whloh hare baaa aaalgaed both 
the n ldaz lne b l e -V-ox ide e truoture (XVII) , tha a ldox lae 
mhv<1ri<1e-M-oxide s t r u c t u r e (XVIII) aad tha parent katona 
Ar o~ o~ 
\ i i 
C m S * A r - C T I « ! f • A T - GklmH 
/ \ ^ "j • cil — ir ' 
fl «>fi j1 * UM - v u - H .CiiAr 
(wi) ( m n (xviin 
Ar 
• c * o 
H 
(XIX) 
The proiuct from the renot ion of lead (IV) a c e t a t e with 
aldoYlnen depends «ir»«»n the atereooheialoal conformation of tha 
12 
a ldox lae and tha teaperature of the reac t ion • At low 
temperature ( - 7 8 ° ) a l l *yn a ldox laee (XX) y i e l d a n l t r l l a 
ox ide (TTf ) . The y i e l d of tha n l t r l l a oxide deoreaaas readl ly 
12 
with Increas ing teaperature • 
» l" 
^ C • H > R - C » M - O 
(Tt) ( W ) 
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Oxidation of a n t l - a l d o x i a n a ( x x i l a - d ) a t low t a ap ar at ur a 
mainly givaa n l t roaoaoata ta d laar (XXIIIa«d) v i a a a i t r o a o -
b r l d g a . othar produota raported are aaat io anaydrida, a e a t l o 
aetd and tha a a a a t i t u t e d hydroxy I aainea (XXIV and « V ) 1 3 , W . 
n 
\ ft 
\ 
OH 
(XTIIa) R, n -^ 3 « 7 
(XXIIb) R, n « ^ 5 w t l 
(XXIIe) R, n - C ^ ^ 
(xxiid) R, c»a-cen5 
ft 
\ 
11 • C 
/ 
OAO 
0 H 
1 • / 
- V • M - C - tf 
* i \ • 
*»- uAa 
(XXIIIa) H, a-C3H7 
(xn i iu ) H, *»-c8Hil 
(XXIIIe} K, a - C j B ^ 
(XXIUd) HI, t»»3-C6«a 
0 AO 
I! I 
n - c - M - >Ao 
(XXIV) 
20 
R - 0 - M - OAO 
( XXV ) 
Yukawa at a t . raportad daox iaa t lon of aldoadaaa 
wh«n trantart with lead (IV) aea ta ta with tha a v o l u t l o a of 
n i t r o g a n . Tha raaot lon waa appl lad t o • a r i o u a typaa of 
oxlaaa and tha raau l ta ara aw—arlaad l a l a b i a I I . 
Table - II 
D«oxiaatlon of oxfa#« 
Oxl a oa ••••*c 
81 
• 0 
• 9 . 8 
67.8 
Tl.O 
72.0 
oonpotmd Tie 14 % 
88 
88 
84 
83 
91 
80 
CH3<-( en ) . «-cn»ic-ow 
CH3-(CTT3)T-CH«M-On 
CH3-( CH2) i-CH«lf-0H 
CJ?3-( en ) -CTI.K-OH 
ar3-< c» a) 1 0-CH.M-O« 
CH.N-0H 
n 
CH-M-OH 
38 91 
80 80 
80 T8 
TabU - XI (Co*t<l.) 
Oxl na i .p.°C Car boo/1 ooap«md y l a l d £ 
CBaC-0H*M-Ofl 
ra 46 
CU«"l-OH 
OH 
36 46 
CH.M-OS 
t l S T2 
rs*. 
en. 
c«i-on 59 89 
Cft 
« \ 
CaV-OH 
cn§(cna)4' 
to.p. 110 C/2U M flg 90 
CH 
» \ 
c-H-oa 
* r 3 «nof 
46 9 1 
Table - II (Contrt.) 
o«ta« • .p . °C Carboajrl ooapotntf y ie ld % 
M-OH 36 9 0 
O K-QH 9 8 9 3 
O H . 
43 91 
Vs 
Cff. 
Caff-Of! 99 90 
p-caa-c§n4Ns 
c»v-oa 
CH, 
• 1 
TafeU - II(Contd,) 
Oxt « • ,p,°C Carboayl ooapouad 
C
«V Calf-OH 
C 8 H S 
144 9 1 
If-OH 
195 89 
Vs-^IN 
C-^-OH 
Vs 
99 91 
I 3 l| 2 4 11 B 9 
M-OH Jt-flH 
asa 90 
If-OH 
18 X<NM 
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Table - I l (Contd.) 
O V I M up.°C Carbon?I eoapauad y i e ld * 
II 3 
!¥-QH 
89 93 
PsPiT 
aoo 7S 
21 Gublet aad Wortentia shoved that lead tetraacetate 
ox id i se s Levuliale aeld oxiae (XWI) to V - n i t r o s o - y -
Talerolaotone ( TVf 11) • 
HO 
\ . 
P^OAt ) , 
H S C 
0 
/ \ 
cn.-cooa 
o 
t 
«atf 
4 
JQ, 
(rori) (worn) 
17i 
22 Kaufaann at a l . showed that oxidation of 3f>-aoat©xjr«-
pr»«tn«-5t16-dl«ne-20-on« oxiaa (XXVIII) with load tatraaootato 
In dry baasono provided a diaaria eoopoaad (XXIX) of b i o l o g i c a l 
a o t i v i t y . 
AeO 
(xmriu) (XXIX) 
Oxidation of (XXVIII) with load tetraacetate in the 
preaonoo of iodine and small aaotmt of wator affordod an 
lodiaatod iaoxasolina derivative (XXX) aa tho product. 
Pb(OAo)At I -(XtVIII) r-J *-* HI° 
(XXX) 
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>«oohaaiaw of laad (IT) aootato oxidation of oxlmes 
vfeohanl«a of tho reaction with fc«toil«oit A nuaber of 
•eohantat ie pathwaya hare baon eropoaod for tho roaotloa of 
oactMAo with toad tetraacetate* Theee ara haaod upon tho 
orodoeta Iso lator and tho diroot doteotioa of a auafcer of 
radical interwedlateo br S.3.K. eaeotroeeopy. Tho wain 
radioata observed woro tho lwiaoxjr r a d i a a l ^ ^ ^ t XXXI ) • 
R a« a «• 
\ c / « > \ 0 / 
II II 
.?* (xxxx) -9>' 
t*own euggeeted lminoxy radical (XXXI), n l trosoacetate 
anion ( TXXIt) and diaeetate radical ( XXXIII) ao intermediates 
dwinif tho oxidation of Icetoxlaes. Two concurrent re not Ions 
(1 and 2) could aoooont for there observation*. 
H C«M«0-i!—fJ-A«N R R MO 
i. x >b(OAo) 3 » a c»w-o •&-&&% ^ c 
a Ra*«o«4i— OAO' a ^ I a ©* 
2 ' 1 
^ - (xxxii) a a M 
\ 
c » * • i • c 
R O 
173 
U H 
II OAO R It 
,, -Pb(OAa). \ / , _ . 
II • Pb(OAe), 1 X C - O A n "** QA$ G 
H 4 / / \ 
| H-O-K-OAC R MO 
OH 
Pb(OAo) 
R 7 0 4 0 
R N M-0 
I 
OAO 
( X X X I I I ) 
Siodlar radloala »nra ataa dataatad In tba oxidation 
of oxiaea with oarrlo aaaonltta at t rata . Uaaaira and iiaaaat* •*" 
hava atitfaatad a aaotianlsa Involving fraa aootaxyl radieal 
ganaratad fro* laad tatraaeatata which with oxiaa provide* 
nt troaoaeatata* 
Pb( >Aa)4 •4 P b ( O A o ) a • 2 AaO 
\ 
R 
C • ff - OH *asu 
R 
0 • H - O 
\ 
R 
C - M a O 
OAO 
\ C - II • 0 
H OAa 
174 
o«arf tetraacetate oxidation of e tor ioa l ly hindered 
oyelonexanoae oxiwesin aoetio aold gave aalnljr aeetyihydroxaaates 
(TTXVTI). Two plaualble paths ( a and b) were reported to 
aoeoont for the roaotlon produot. 
80 
R 
\ 
R 
Fb(OAo) 
(TXXSV) 
BO Aft 
OAd COMHOAC 
( XXXV11 ) 
a 
o 
II 
IT 
Ac 
o 
tt aoAo 
K 
(XXXVI) 
Low teaperatare oxidation of ketosiewe ia the preecnee 
of aethytaorylate i a exoeae produoee tho produote (XL), (XU) 
aad ( X U I ) , t a u a aravftwAag orideaoe for path a* 
i 
H-OH 
-40 to ^ . 
OOOGH 0 • 
COOOT 
(XIXVUI) 
N> 
< 
cooca 3 
(Ttnx) 
cooca. 
( » * ) 
So oueh intaraadiataa l i ke path a, howoTar, was dataotad 
for camphor oxt«a although ring alaavaga did ooour to giro 
airinly aoatyl hydro*anataa« Oxidation of aaaohor oxiaa waa 
aoeonpaniad »y formation of a daap blaa oolor whioh waa stab la 
i t o , out fadad at rooa tanaaratara* Tha rata of fading waa 
aaaalaratad by addition of aeatie aoid. Thia aaaarvation 
aaggaata t h « lotaraadiaay af a gaaiaal altroao-aoatata of tha 
trpa found In too oxidation of tmaindarad a l lphat la katoxiaaa 
and woold a a t i a f r roaation path h. 
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\ p o s s i b l e mecUaaisa for the rearraagoaeat of the 
n i t r o s o a c e t a t e s t o g ive aoetylhydroxaaates i s shows M f o l l e v s i 
(o-ffb 
il 
AC 
« • o - c 
7 
0 • C 
0 - 110AS 
\ 
4 R - C 
CH. 
\ tf«0 a - 049 
oCHa SGONBOaa 
tteehanlsa of the r o a o t i o * with a ldox iaes i Mo sys temat ic 
l c in«t ic s tud ios of the reac t ion of load (IV) ode t o t e with 
' 32 
a l d o x i a e e have boon repor ted . Taaagakl and Oeel suggested 
19 l a i n o x y r a d i a a l s and n i t r i l e oxide Intermediated l a the 
10 
r o e e t i o a whi le Just aad Dahl proposed a mechanise i n v o l v i n g 
the load orgaaio spooleo ( x u ) , the syn-isomer of whloh could 
r e a d i l y g i v e a l t r i l e o x i d e . As the temperature i s r a i s e d , f r e e 
ta inoxy r a d i c a l s oould a l s o bo foraed along with aoetoxy r a d i c a l s , 
and ooablnat ion of these may y i e l d the products I s o l a t e d . However, 
the ev idence for the presence of aoetoxy r a d i c a l s i n the sy s toa 
i s not f u l l y s a t i s f a c t o r y t o d a t e . 
R R 
C * n and R - CH * H - OH 
\ 
B 
/ H 
/ 
C • N - 0Pb(0Ao)3 
0-Ph(0Ao) a 
-83C-C.O 
sya-
(xu ) 
« - c « \ - o 
• HO As • Fb(')Ao) 
R - C . N - O * 
om • P » ( O A B ) _ 
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vf eon an lew of the deoxlwatloat la aoet le aeld i t appears 
that ketoxlaea and aldoxiwes with lead tatra aoetate prooeede 
with the evolution of nitrogen, to give the corresponding 
earbonyl eownounds. The week-ante* for the formation of parent 
earboiijrl oowpouad waa given aa follows* 
H - on 
Ph(OAo) 4 
•410 40 
\ , - I * (*o) 
AB» - P » ( 0 A 0 ) 3 
G (MO) AOO 
ilOAQ 
-41*0 
c - •» ]C (OAO), 
riscussion 
J. "~1 O 
Tn the la s t few years the workers have seen Interested 
tn the reaotlon of lead (IV) aoetate , particularly with o l e f in s 
and ox laes . Mo s igni f icant works have beea done with ataroldal 
ortwAfl and this proem ted tie to undertake tha study of la ad (IV) 
fieetate oxidation of ataroldal oxtaas (XLII-L). sy a a l ight 
variat ion of tha reaotlon condit ions , wa hare baan able to 
prepare gen altroao and vta-a i troaoetatee froa the aaturatad 
ataroldal A-oxlaea with load (IV) aoatata while r:< ,p -unsaturated 
s tero idal ketoxlnes yielded exc lus ive ly tha parent ketones and 
thus provide a novel reaotlon In synthet ic organic ohemistry. 
M-OH H-Oil 
N-UU 
<XLII> 
(XLTII) 
(xwv) 
<xur) 
(TWI) 
(xurit) 
* t » 
X, OAo 
xf on 
X, 01 
xf nr 
X, I 
( XLVI11 ) (XLIX) X, UAO 
(L.) X, CI 
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Haaattow of too 6-"-o*i>qflo-5o^»Oiiolttstao« i Xi*ll i uitli 
load (IV? «o f t4 f t 
fl-Oxlndno-rvX-cholestnne (XL.II) was treated with laad 
(IV^ no*tat* In beas«n« and aos t i s aoid. An iataaaa blua 
oolour iw*adiataljr dsTelopad. Aft ar tna usual work up of 
ra not ion aixturs and ohroaatographjr ovar s i l l s a g a l , two 
produots, ona blu* ( a . p . 8S°) and th* atkar wait* ( a . p . 130°) 
wara i so la ted in alaoat aqual proportions* 
(TLII) ( U I ) 
Characterisation of tna ooapotmd. a ,p . 99 aa 6p-aoetogr-
6o£til troaa-So^-oholaataaa (LI) 
Tha bins s o l i d ( a . p , 88°) was iadioatad to aa a faalnal 
nltroaoaerloijr eoapowad s i no* I f f land and Criaar and Yukawa 
at a l .^reported taat aaaa aawaowads mrm saaraatarised ay bias 
eolourat ion. I t s s laaaatal analysis snowad th* eoaposit ioa 
C29,1A9HU* tn th* lR •»••*«•••• bands wars obsanrad at 
180 
175*3 (C:is-C20-) t 1533 (-N«0) t 121J and 12*3 ca*1 (U—*). 1* 
tho saturated s i x aaabarad ring, tho axial aoatata axhlbl ts 
two bands In tha roglon 13SO-1200 a« . I a oonsoaaaoa 
aoyloxr group oan safsljr ho assigned axial ( |3 ) oonflguratloa 
In strtiotura (LI ) . I t s iMa spaotrua axhibltad a sing I at at 
t> 1*91 for thraa protons of tba aoyloxy group and a broad 
• n l t l p l a t oan trad at 6 2«9* das to not Ulna and aa thy la as 
protons (C9<-j§| C7«4g_)# f l its kind or paraaagaatle anisotropic 
of foot of tubal! toaats on tha rasonanoa of neighbouring prot 
34 I s a watt aatatollshad phenoaaaa • Methyl s ignals wars appearad 
at<*> l . i , 0 .9 and 0.8 ( for 9 aothjrl protons) . 
Additional avldanoa for gannltroaoaoyloxy atruoturo was 
obtained by I t s traataant with 10-20* aquaoua hydroohlorlo 
sold whleh gaaoratod tha parant ketone ( k i l l ) • 
• 6 
(UII) 
18 
nh.^ractorl »att^n of tht» ooapounl, s . p . 130 as 
5 -aeetoxy^p-nltrooholsataae {Lyi) 
The ©oapound a .p . 130° analysed for C2»a4»N0S* I t S 
I*t speotrust eshibited bands at 1738 ( CHg^SO-0 )
 f 1*88, 13a5(-*Oa), 
1230, 1230 on"1 (C-o)( character is t ic bands for the ax la l ly 
oriented aoyloxy group). On the basis of elemental analysts 
and r« values ws nay derive two struetures (LII and LIV) for 
the oonnotmd, a, p . 130 . 
The choice between two poss ib le structures was nade on 
the basis of the Win spectrum. A kinglet i s observed at S 2*1 
Integrating for 3 protons which i s e a s i l y asoribable to aoetoxy 
protons (C*f3-C<K)). \ double doublet for 1 proton at a 3.13 
(AB? sy»tea, f»7 and 4 fig) was assigned to the C-6 equatorial 
proton (> )• rhis eaggeefe that -N'>a (roup present at C-6 
pos i t ion nust bo axial ( M . The absence of a s ignal at about 
£4 .5 expeetsd for CT^g in (UIV) aoeoonts for the aoylo^r grooo 
to bo s i t t i n g at t er t iary oarbon (C8) and supports the strue tors 
(LIT), Methyl s igaa ls wore seen at £ 0 .92 , 0 ,84 , O.TS and 0.88 
( for S aethyl protons)* 
1 
ttgaotton of 3B»«oetoiy-6->oxitaAno«-ao<-ohoi««tttne i&uJUU 
with lead (IV) aoetote 
3p-Acetoxy-6-oxlartno-5o(«-ohole»taii« (Xl*IFI) on treataeat 
with lead (IV) aoetate la above sold aaaaer provided two 
ooapotaide, ana blue (a.p* 99°) and the other white ( a . p . 118°), 
AoO H
 !f-OH 
(XMIl) 
4oO 
< W ) (WI) 
ftharaoterlaation of the ooapountl. a«p t 89 aa 3fi,6|3-
djweetosy flcX^ottroao-ao^-oholastana {W) 
The blaa oolourad ooapound, a«p# 89 anaiyeed for 
C 3i n 5i V 1 ! i # I n thm ™ s P 0 O t r u o bands wara observed at 1795, 
lTtO (nil3-£0O) t 1W0 ( - S . 0 ) , taSO aad t330 • « " i ( C - 0 ) . the 
nreeenee of tha two addit loaal baada at 1340 aa* 1330 • a * 1 
In tha speetrua 1 a dl a at aa that aarloxr croop laeertea aarlag 
tha eoaree of tha reaetloa aaat ho a x i a l l r or ieoted . Oa tha 
beat* of tha e leaaatat aaaljrels aad IR va iaee , tha ooaeoaae', 
a . p . 99 was oharaatorised aa (LV). Thla atruatura cota awaeort 
18a 
froa :;'.:JI spaetrua. flic U.. spectrum exhibited a broad amltiplot 
Integrating for 1 proton at & 4.51 (C3cUit y l • 16 l i s ) . fne 
two sharp a tag le t s Integrating for 3 protons saeb at h> 3.01 
and 1.9 vara ascribed for two aeyloxy group protons praaant at 
CS and Crt pos i t ions . A broad nul t lp la t for 3 protons oaatrad 
at 6 3 .3 to aoerlbable for net nine and methylene protons 
(CS-rfJ. C7-JJ3). Methyl s igna l s wars appeared at 6 0 .10 , 0.87 
and 0.T9 (for 5 sethyl protons) . 
Additional proof In favour of gsanltrosoanyloxy 
struetitre (IN) was obtained by i t s treataent with 10-20* 
aqueous hydroohlorlo aold which generated the 3^-hydroxy 
ScUeho lestaa«4>-one (LVII) . 
(ur) 
H 6 
(Uf l l ) 
Characterlnation of tha oonpoand. a .p . 115° as 
^ .5 - < U ^ , t o ^ - « f W t r o o h o l o . t a n s (MTI) 
Tha eoapound, sup* 115° analysed far G3***j*°f ••»«.• 
in IR spaatrnsj were aaan at IT TO, IT 38 (CBj-COO-), I960, 
1335 (-W0a) f 1350. 1340 and 1218 • •** (C-O). The bands at 
1 
1240 and 1223 ca"* showed tlie presence of aa additional axial 
acetate in the product as compared to the parent oxlae salon 
already has an equat tonal aaatata at C3. Ths* the inserted 
aoetate daring the conrss of the reaction has toe axial 
or ientat ion . 
The $*R speatrua gave a aroad a u l t l p l e t at & 4.38 
integrat ing for 1 proton whieh i s assrlbabla for CSDUH, 
« | « 16 H«). A doable doublet ( i l l ) at 6 3 .1 (J-7 and 4 Ha, 
ABT. pattern) ia aaorlbable to the C-6 equatorial proton (c( ) 
leaving the -tfO_ group to be ax ia l ly oriented, The two aoyioxy 
protons ware observed as a sharp s i n g l e t s at & 2.1 and i . » 2 . 
Methyl s igna l s wr% observed at 6 0 .96 , 0 .91 , 0.73 and 0.70 
( for 5 aothyl protons). 
Reaction of the 3[^ydroxy-6-oxlqUno-5^-oftote3taafl( XUlv ) 
with lead (IV) acetate 
3pvirdroxy«6-oxlaiao-9<^-eholestaaa (XUV) on treataeat 
with lead (IV) acetate in usual aanner and after solnaa 
ohroaatography furnished two eoapooads, a . p t s . 109° and 170° 
bine and s h i t s re spec t ive ly . 
(XU7) (LVIII) ft, OH (UX) ft, Oil 
(LV) H, OAO (UTI) ft, OAS 
i 
Charactsrlacotton of tha eorooanrt. a . P . t*%° n* 
3?-hrdraxy^-a«ato*r- .6*-al troaooaoloataaa ( M f i i l ) 
Tin aoaaooad, a .p . io§° oorroatly aaalyao* for O ^ i f ^ ^ 
aad t t a IR apaotrua ehowod baada at 3*30 ( o - n ) , iT88 (CH,-£00), 
1989 ( *«0 ) v 1339 aad t330 oaT1 ( 0 - 0 ) . Tba at roe tar • of taa 
eoaaoaad aa 9 -hydroxy,* «aaoto»y-9 -altroaooholaotaao ( y r t u ) 
wo* aoaoortod fcjr l t § troataoat with pyrldlao aad aootlo aaaydrldo 
aad yioldod tao aoatoxy eoapomd vMoa « • • foaad to bo ldaat loa l 
t a a l l raapaota with ( W ) aatataod froa ( x L I I I ) . 
^fTtfJtfflOTtlf*, fff f»t f»ffi««fl*a fftgt I f f * Iff 
Two ooapoaad, * • * • 1T0° aaalyaed for C^t^.MO.. th« I a 
•nootrtm allowed baada at 3999 (-OH), 1780 (CHjCQQ). 1338, 1330 
(«lt<l3)v 1930 and 1910 eef 1 ( -C-o) # Taeae IR value a l a eoajuae-
tton with oloaoatal ooaaoeltloa f a i r l y a up port etruoture ( U X ) 
for tao ooapoood, a«p. 170°. Tala «a« farther aopportad by I t s 
•eavereloa to (UTI) (oa t roat lag U I with aootlo aaaydrldo aad 
pyr ld lao) . 
^ftflff ff if^iffft^^fltfrf9Hft*lfftiM im\ 
3 ^ C M o r o « oalaaao-da.—aaloataao (XUT) oa treataaat 
v i t a laad ( I V ) a—tat a aad aftor aaaal varfc a* aad oolaaa 
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ohroaato^rat^y over s i l i c a <iwl atfor<1^4 two coapoaaa«t -a.p. 
139°(hlna) and 133°(white) . 
1
 M-Ofl 
V 17 
CI H 
AoO 
(Tf.V) ( M ) ( W Q ) 
Charaotorlaatlon of the ?wff»«d, «,», fly ^ 
^ I W ^ t ^ y j c ^ l t r o s o - ^ - o h o l f s ^ o n f (fcrj 
The ooapotmd, m.p. 138° gave a pos i t ive Dei I s t e l a teat 
and analysed for C29 , l49Cl>f03* rh® b l u e «°l°«*' of the ooapotmd 
waa an Indication of the gemitroaoaoyloxy derivat ive • . 
The I ft apeetruej of the eoapooad showed bands at 1743 (CUj*Oo*u). 
1955 (-?f«Q)f 1340, 1330 (C-O) and 730 oaT1 ( 0 - 0 1 ) . The bands 
at 1340 and 1330 oaT* eassort axial ( p> ) oonfiguratloa far 
•oyloxy group at C«6* The Nttft epeetroa of too ooapoaad gave 
el goal a at 6 3.33»r (C3^tg, * | • 16 Ha), 3.03a (C5-4J| 0 7 - ^ ) 
aad i . s s e (Ot-OCOCg,). Methyl t i f i a l i have appaarad « t i o , » » , 
0m909 0.8 ( for 3 aethrl ero teae ) . The ooapoand (LX) ««• 
converted to perant keteae ( l ^ l I ) t T a* treataeat with d l l . a c t . 
18 7 
(LX) * 
Charaatariaatloa of tha ooapouod. a .p . 13a0 aa 
3ft^hloro~gcWaosto»y-6p>-altroonolestano ( i f f j 
Tho eonpooad, a .p . 13a analysad for c 3 9 1 , i 3 C l ^ 4 wMI 
Hare a pos i t i ve " a l l s t a i n taste l a Uta lit spectra* the bands 
war* aaan at 1T5S (CH3-£oo), 1555, 1340 (-M0a), 1344, 1330(-C«0) 
and 730 oa (C-Cl) . I t s JE4R speotrua gave peaks at £> 3.70a 
(03=><-H, # | « 16 Ha), 3,ldd (C8**-*!, J.T and 4 Ha), A s l n g l s t 
Integrated for 3 protons at 6 2.1 Is asorlbable for the aoylo«y 
protons* Methyl s igna l s vara aaaa at & 0 .94 , 0«S3f 0.T3, 0.65 
( for 3 siattiyl protons)* 0a the basis of above glvan spootral data 
and elemental ana lys i s , taa ooapound, a .p . 133° hae aaaa 
ohnraetori sod as S^-«ataro^o(«a0atoay<4p-ttltroaaoUataaa (L.U). 
Raaatlon of taa 3 ^ r o a ^ ^ ^ a l n o - * ^ o a o l « s t a n e (xMTI) 
with laad (IV) aaatata 
3p~8r»as C-o«lalao*o^-oholsstaas (XLVI) an aaaat 
treataant ntth laad (IT) aaatata aad oeluaa earoaategrashy 
ortr s i I l e a gel gara a blaa prodnot, a .p . 131 and other an l t s 
• • a . 110 • 
(UMI) 
J 8 8 
(turt) (LUV) 
Characterisation of tho oonpoand. a .p . 131 — 
3B"bromo^p^ao»tQ3cy-6o(«nltro«o«5oWot>oUgtane( b i l l I ) 
The ooasoond, a .p . 131° showed the aoieoular composition 
<32oH48BrM03 a a d 8 i r V # * P9«i^lv« B e i l s t e i n t e s t , The bios colour 
of tho ooapound i s a c lear Indication of the gea altrosoaoyloxy 
der ivat ive . In the 1ft speotrua the compound gave banda at 
tT.IS (CH3-«oo-) f 1345 (-M-0), 1235 and 1320 ea""1 (C-o) . Froa 
banda at 1235 and 1220 en""1 I t la evident that acetate ineerted 
during tho coarse of the re act loo has tho axial configuration 
and the nitrooo to bo equator!al ly oriented.The HUB. speotraa of 
tho ooapound gave a s ing le t at & i . »0e (3H) anion eon ho assigned 
to tho aoylosv protons and a ©road pons at 6 3 , TO in anna for 
CS<*a ( * | • 25 « s ) . The aothlne and aotaylono nrotnan (Cfr-g, 
CT-«a) were oeeerved an a hroad emit In le t at & «•«§• ftcfftrl 
nlgnals nam seen nt £ 0.#T, 0 .94 , O.Ta and 0.11 ( far S aothvl 
protone) . 
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The praaeaoe of the gaalnal nitroaoaoyloxy group la too 
ooapoand was further supported by it* eoararalon into tao parent 
ketone (LXV)38 by tao traataaat with dilute HCi. 
(LXIl) * 
B 
- o 
(war) 
Q*ff«*ort«»Uoa of tho ooapoand, a t a t %%?* aa 
3p^rooo^> r ocete^r^|2^ttroehole . ta»»r ( i ^ i v ) , 
The eoapoond, a .p . 110° analysed for C2dH48UrN°4 <H>d 
««ve • pos i t ive Bel Is t e l a toot* The iH apeotrutn displayed 
band, at 1T65 (CHpCOO-). 1545, 1333 (-tfOa)f 1310 and 1200 oaT1 
(C-0) . >WR epeotrum exhibited s igna l s at & 3.94br (C34-4I, 
• j • la Ha), 3.13dd (C«<<-fl J • 7 aad 4 Hs) and 2.1a (CS-O-CO-Cg,). 
Methyl s igna l s vara observed atd>0.SSf 0.T6, 0.69 aad 0,40 ( far 
3 aethyl protons) . 
Taaaa data saggast taa ooapouad, a .p , 110# ! • kt ip> 
broao--oVX-aootoxf-«p-«itro«&olootaaa <bSV>* 
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Hoaotlon of the 3p»iodo-6.-oyl»lno-5o<,-ehol«etane (XLVll) 
with Uad (IV) — tato 
3&»Todo-6-*oxialno-So(^Ihol9stan« (XLVH) on usual 
treatnent with lead (IV) aoetate and ooluan ohroaatogjrapby 
orar a l l i e n gal gajre a bine oonpound, n , p . 186° and other 
white, n .p . 102°. 
w-oa 
(xuru) 
AOO 
(LXVI) 
Charaeterination of tha eowouod. • . p . ifto aa 
3p^to (}Q^[^aoato«r^c(^ltroao^c^ofaoU«tiuia (b»fi> 
Tha blue oolsored oonpooad, a .p . 156° analysed for 
C3©F,4SIV03 ** r # * BoaitiTo Bail at e l a tos t and showed the preeeaoe 
of a gen nltroaoooylosjr groon. The III apeetrna of tha oo«Boan4 
gave hands at i?40 ( C n y £ £ 0 - ) , lift* (<-*•*), 1MO an* i t t * m*1 
(c«o)« miR apootrttn of too oonpooad exhibited peaka at S 3,»%r 
(C3o(-flf v | « IA H«), 3.13a ( 0 t £ | Cf-£ ) and l.tOa (C^-COO). 
1 
Methyl s ignals were neon at & 0*391 0 ,75 , 0#68 an<i 0*00 
( for 5 •©t iy l protons) . 
The above data support the structure of ooapound, 
H 
(M8TC). 
• • p . 156° a* 3p^-i«»do-«p-aosto^y-6c<-oitroso-ovX-oholsstano 
Chare*tori set t on of tno ooapound. n .p . 103° as 3p-
lodo^cX-no«toxy«-6p»-nltrobholsstaae ( k m I ) 
The ooapound, a .p . 103 ana I y sad for C29ll48IJ*°3 a n d 
showed the Be l la te ln t e a t . I» speotrna of (LXVII) showed 
bands at 1770 ( CHj^O-) , IMO, 1390 (wWj) , 1260 and 1320 asT 
(C-o) . !WR s ignals vara sasn at 6 3.93hr (C3oWlf * | • IS Us) , 
3.3add (C6c(«4|, J • 4 and T Hz) and 2.06f (CUgCOO-). Hethyl 
s ignals vara observed at 6 0 . 9 , 0 .83 , 0.33 and 0,71 ( for 
5 aetayl protons) . 
Reaction of the 3 . S ^ r o l o ^ ^ x l r t n o - q g - o a o U s t e n s ( x b l i ) 
fifth l f ad (IT} W ^ t o 
3o(v8-Cyolo-4-ozlalno-5o(-«lioUatane (XLIX) waa treated 
with lead (IV) aoetate i a t ease s* sad aaet le aald . A* iateaoe 
bine eoloor lansd la te l r dove I aped whleh soon faded. After the 
aavat work op of reaction e l s tore and eoltaan ohroaatO(rapay 
over s i l loa^three prod note, Jo^f •oyelo^o^eboleatan 6 »sao 
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( L x y i l l ) , « . p . 9«° t 3p,3-dlaafttoxjr-ScWholaa 
•••p. 164 and 3pvToWUaoatoxy-5o^-ohole«tan-d«~ona 
o i l w»r» obtained. 
(1*X1X), 
( tJU) 
w-ow 
04* 
( tux) (warm) (L.IIX) (WX) 
The oonpomd, a .p . 96 analy»ad for ^2^iAA°* **• * a 
•onatrtMi axhlbltad a naak band 3030 ••"* («c . c - ) and a atran* 
- l ° 
aoaic at 1710 on * ( C«o)« Than* apantral dntn augcaat tha 
atruotura (LXVI I I ) far tha noapotnut, a .p , 99* ( rapar tad 3 0 
n #p, 9 7 ° ) • Fnrthar aapport i n fcrnnr nf tha at rant * ra wna 
nttalaad by l t a aanoarlaoa nl tH tha anthaaUa aanala ( ldan t l aa l 
n . p . , t i n nnd l r ) . 
Cboraotorl notion of tbo ooaoound. a . o . 164° — 
3p.3^1aooto^.8c^obolo»toa-6-ono ( I f l l ) 
Tbo ooapoaad, n.p. 164° analysed for C^ft^Og. The IR 
opeotroa of tbo ooaoonnd displayed baada at 1T38 (Cay£g®)9 
IT30 ( C O ) , 1365 and 1340 on*1 (C-O). l a tbo mm opeotran a 
brood s ignal for one proton observed at ^4,T8 ( * | • 16 As) t o 
aoertboble to C3^m. Tbo absence of o signal below ^ 2.1 
tndtooteo that one of tbo aootato group i s t e r t i a r y . Tbo Half 
bond width * | • 16 ffs for CScUi oloarly Indloatoo that tbo 
aootato group at C3 to d -orleatod ( V 9 *i»o* janotion trans ) . 
Signal* for eeyloxy groups were observed at £ 3*1 and 1.95. 
were / 
Tbo otbor s ignals !seen at o 0«84 f 0m909 0.T8 and 0.59 ( for 8 
• • t h y l protean)* 
Tbo otroetaro woo further oubotantloted wben 3pf 
3-4ihydro*y«-3cA-<3hol©stan-d-one on acetyl at Ion gave ooapound 
(LTIt) , n .p . 164° (reportod 4 0 l f i ° ) » 
Characterisation of tbo o i l no 3p.ToMlnaoto»T-oo^ 
Tbo ooapoaad (UXX) analysed for C31H40°§» *»o aoleooXer 
eoapoolt ioo of tbo sonaonad obowo tbat I t l a an isoner of tbo 
3g(.8-dlaooto^.«cWholootaa-d "Oao (LXEX). I to l a apeotrun 
showed boado at 1T48, 1T88 (CBjgK)). 1T10 ( C O ) , 1238 and 
1330 on"1 (C-O), Tbo Nslft apontrea of tbo ooapound displayed 
a signal at h> 5 .3 ( # | • 10 Ha) aoorl battle to C34-g. The 
hal f band width for C3 -^H iad ioates that tho ring Janotloo 
i s trans. A broad s ing l e t at & 4 .5 Integrating for oao 
proton la assigned to tho C7p*«. Bxaal nation of tho Oral ding 
aodel of tho (Lxmv) revealed that tho dihedral aagla between 
tho plane* for C8f*a (ax ia l } and C7p-a la alaoot #0° , whloh 
mar aoeooat for l t o (CTp-g) appe arenas ao broadened s i n g l e t , 
as s p l i t t i n g w i l l bo alaoot n e g l i g i b l e . Two sharp s l n g l o t s 
eaeh for 3 protons woro obtained at 62*13 and 1.95 (2 CH^ -COO 
at C3 and CT). Methyl s igna l s woro seen at & 0 .98 , 0 .92 , O.Tt 
and 0.30 ( for 9 net by I protons) . 
Hoaotlon of tho 3p-aceto«y-7-e»lainooholest-5-ene ( 1 U I ) 
w|th lead ( j ? ) aootste 
3p-A©etoxy-7-oxi«inooholest-3-ene (XUX) was taken 
In bensono and aoot ie aoid and troatod with lead (IV) aeotato. 
Aftor tho usual work op and oolnaa ohrowatographjr over s i I l e a 
got a s ing le prodnot « . p . 104° I s obtained. 
9%»Ttf**r*t«^«! »f l i t V"Ht*m*i ftttt I f 4* i f 
Tho ooanowad, n .p . 144° (reported sup. 144 ) analysed 
eerreot ly for c j e I I 4 6 0 3 4*4 i t s IR speetmw showed absorption 
bands at 1T30 (CBgCOO). IMS (C-C-CO), 1338 oaf* (C-O). This 
1 
eoapouad (UXU) was found ident ica l v i t a autheatie seaale ef 
the compound ( « . p . t a . a . p , , t . l . o . , u . * . t i« r» wad a*a,r« 
spectra) , rhtie the aaaaoaad i s a deoxiaated ereduet rather 
than the antlot pated gen altroao acetate cr a i t ro acetate 
which were fettnd in the saturated 6~etie oxiaes. The deoxiaatioa 
with lead ( I V ) aeetate is a wel l io 
A«<) Aeo 
( tux) (»*xa) 
Reaction of the 3p-ehloro-T-o«iaiaoohoiest-3-eas(U) 
with lead {^) W H f f 
3p-Chloro«T-oxiaiaeehoUst-a-«ae (t.) an treatawat with 
lead ( I T ) aeetate i n the aeaal aeaaer sad a t ta r eeltaaa 
ehreaategreehy ever si l i e a gal fwraished a single 
n .p . 14 * * . 
196 
TIM aoapooad, a .p , 145° (raportad a,»« 149 2> aoal /sa4 
f o r C 3 7 H 4 3 O C l * X t " I R • * • • * * « • *•*• b « d « at 1975 (C»C-C*>)t 
1639 (CC) and T9S w * 1 (C-C1)« Tala aooaooad vaa foiatf 
42 ident loa l with antbaatlo * l a a l l raaaaata ( a . p . , a.a«p.» t . l . a * 
B*V# V i . r . and.n.m.r . ) . 
CI ^-(HI 
( b ) (uxni) 
EXPERIMENTAL 
1 9 V 
All a e l t l a g point* are unoorreoted• Infrared speatra 
w#»r« determined in Majol with a Perkln-£lanr 237 apeetropaota-
meter. WMR speatra vara ran l a CDClg oa a Varlaa 460 l a s t r u -
nout with tta4Sl aa tha iataraal standard. Tain layer ohro-
aatographlo plate* were eoated with at I l ea gal* A 30% aqaaoas 
•o lut lon of perohlorio aold van uaad as a spraying ageat. Light 
pet role aa rafara to a fraatioa b .p . 60-90*, Anhydrous sodlosi 
sulphate waa taaad aa tha drying ageat, HUM values are give a 
In ppa ( s« s i n g l e t , d*doublet, t « t r l p l e t , ar«oroadv ao«ault lp let 
eentred a t ) . 
go^-Cholestan^-one orlae (mil 
S4-Choleataa-6-oae ( U I I I ) ( l . o g ) , ethaaol (60 a l ) , 
and hydroxy I sad aa hydrochloride ( 1 , 0 g In 1 al of water) vara 
alTed together aad the aixture van aade alkal ine• .Subsequently 
the solut ion van heated oa vatar bath for 10 nlnutes and poured 
Into vatar , Tha erode oxiaa ( I U I ) van f i l t e r e d , dried and 
reerys ta l l l s ed froa ethaaol as tain p la tes (tSO a g ) , sua, 
198-300° (reported 4 3 a .p . 304°) . 
19i> 
To a •oltatloa of 3|3-aoetoxy-6o4-oholeotaA-6-oaa ( i f ) 
In athanol (30 n l ) , was added an aqusoua solution of hydroxyl-
a s e s hy dr ooh 1 or 1 d« ( l | In 1 i l of watar) and tea alxtur* was 
aada alkal ino with not anal an hydroxlds ao lut loa . Aftar • • • t i n g 
tha raaotion aAxtur* for 10 ainutas , i t waa allowad to stand 
at rooaj taaparatora. Crys ta l l i sa t ion ooourrsd within IS a lantes 
and tha oruda oxiae (XLIII) was f l l tarad and waehed with watar. 
ftaeryatalltzatioa fron athaaol gave tha para oxiae (950 a g ) , 
a .p . 199-300° (raported 4 4 a .p . 201-202*). 
3p-Hydroxy-5o(-eholests«-a-ono oxlas (XUV) 
A alxtura of tha hydroxyxetone ( I U V ) ( 1 , 0 g)9 
hydroxylaalne hydrochloride ( 1 . 0 g ) , aodiaa aoetata trihydrata 
( 2 . 0 g) and aathaaol (40 n l ) was haatad under reflux for 2 hra 
on watar bath, Excess of tha solvent was reaoved undar 
raduoad pressors and was poorad into iee-oooled watar* tha 
oruda oxlaa (XUV) thaa oetalaed was f l l t a r a d , a ir-dried an* 
raoryatal l laad froa nethaaol (0 .72 g ) , a .p . 302°. 
3 f ^ h l o r s ^ - o ^ l s s t s s * . 4 - a s > n oxina (US) 
3p-Chlaro-8o^wjialastan-«-ona (LTJ1)(1«0 g ) t etaaael 
(90 a l ) , hydroxylasdae hyaroehlorlde ( 1 . 9 g) «wi aodlna aeetate 
trihydrata (4*0 g) wars nixed togathar and tha a ixtare was 
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heated under ref lux for 3 hrs» Dilat ion of too react ioa 
nixtar9 with water gave the erode exlae (Xi*V) whieh was 
f i l t e r e d , washed several t i aee v i ta water and a ir -dr ied , 
f t was rewrretaUlzed froa ethaaol ( 0 . 7 g ) , a .p . 1T3-1T30 
(reported 4 5 « .p . ITS 0) , 
3p-ftro»o-qo(-«hol»stea-6--o*e os}ae (^Hfl) 
aB-ftroae-d^-eholestaa-d-oae (L.*V)(0.7 g ) f hydroxylaalae 
hydrochloride (1*8 g ) 9 sod low aaatata trihydrate (3*8 g ) , 
aethanel (40 a l ) and water ( 3 a t ) vara alxed together aad the 
a ixtare was Haatad under ref lux for f ha Tha exeees of tha 
solvent waa raaoved under radoead ereeaare aad tha residue 
was di luted with o d d watar* Tha oxiae (XLVl) was obtained 
aa a s o l i d and waa reeryata lUsed fro* wethaaol (0 ,48 g>, 
w.o. t74-17s° (reported 4 6 1T4°). 
3B-Iodo-8oUeholootaa-8-eae oxlao ( S W U ) 
A a i s tare of the iodoketoae ( i , 0 g ) t hydroxylaa&ae 
hydrochloride ( 1 , 0 g ) , aodloa aaatata trihrdrate (3*0 g) aad 
aethanel (40 a l ) was haatad wader ref lux far 3 are en a vatar 
hath* Saves* of the awlvaat waa reaarad aadar radaaad oraaaare 
aad was poured ta to l ee -eoe led water, the erode oxlae (SUrti) 
th«a ahtaiaed waa f i l t e r e d , a ir-dried aad reerjratelUsed froa 
aethaaol (0 .72 g ) , a . p . ta«* ( re sor ted 4 4 !§«*)• 
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3o(.3-Cyolo-8(X-»holostaa-d-ono oxlae ( XMflil > 
To a solution of 3 ol, 5 »<rey el ooholestan«-6-one (L.XV1II) 
( 2 | ) In ethanol (130 a l ) was added hydroxyiaala* hydrochloride 
( 3 . 0 g) and eodloa eoetate trihydrate (3 .0 g) and the alxture 
wae haatad aadar ref lux for a hrs . The exscee of the alcohol 
was reaovad aadar reduced pressure and tea residue di lated 
with water. The erode oxlae was f i l t e r e d , washed thoroughly 
with water and a ir -dr ied . Tha pore oxine (XLV1XI) was obtained 
on o r y s t s i l i s a t i o n from aethanol as eaal l leaf lata (1.7 c) a .p . 
143-144° (reported 4 7 n .p . 143*144°). 
The ohroaio aeld oxidation ef 3p-aootoxyohoUst-S-oao 
To a s t irred eolat ion of 3Pr>aoetoxyeholest-5-ene (94 g) 
In g laolal aoetle acid (600 a l ) , a solution of earoalua 
tr iox lde In aoet le aald ( too a l , 50 i) was added over a period 
of 3 hrs Maintaining ties temperature aroand 55-60° throughout• 
After complete addition the oalutloa was s t irred for additional 
3 hrs at tha I S M teaser at are . Tha exaeaa of ohroaio aald was 
deetroyed by addition of asthanal (30 a l ) aad than aaatle said 
(400 a l ) wns removed by d i s t i l l a t i o n under redneed pressure. 
The rsaatala* l iquid was d i lated with watsr ( a t a l ) sjid allowed 
to stand in tha sold far la hrs* Tha crys ta l l ine 9^-»aaetoxy-
ehol«st-o ,-en*T-oee ( L I U ) whiah aeparated as p l a t e s , van 
remsred by f i l t r a t i o n wader seation and washed with aaatle 
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aold ( 8 0 t ) . Several reeryata l l l sa t toa from l i g h t patrolsaa 
gave tlie ketone (LXXI)(1S g ) , a ,p . 151-1*3° (reported4* a. p .164*) . 
^ ^ • a r f f » » ^ f * ^ - * f - ? - • » • •!!••, <*":$) 
3|>Aeeto*jreholeet-9-e*-7-ona (LXXI)(3.5 g) wo* d i s so lve* 
I s etaaaol (300 a l ) end to th i s was added hydroxyleal no hydro* 
ehler lde (9 g) and sodtaa §Mtt t« trlhydrate (14 g) and the 
atwtare was heated wider ref lux for 4 hra. The exeess of 
alcohol was reaored by d i s t i l l a t i o n under reduced preseure 
and the residue waa dl lutad with water* The precipi tate thus 
obtained was f i l t e r e d , washed thoroughly with water aod dried* 
The erode oslae (XUX) was reerys ta l l l s ed froa ethaual as 
needles (3 . IS g ) , a .p . 187-1990 (reported 4 8 a .p . 1BS-189°). 
The ehroajo af^d oxidation of 3p-ohloroobo^e f | -df ay 
To a s t i rred aolat loa of 3&-ehloroQhelest-6-eae (SO g) 
l a g lae la l aee t l e aeld (000 a l ) , a aolat loa of oar eat na tr lox loe 
( t e g) l a aoet lo aold (30 a l , SO*) waa added orar a period of 
3 hra, aalatatalag the teaperatare around 55-dO* throughout. 
After eoaplete addl t loa , the aolat loa waa at lrrea far aawatieaal 
3 hra at the aaae teaperature. The eaaoss of ehroale aald 
waa destroyed Wr addltloa of aethaaol (30 a l ) and *aea anatla 
aold (400 a l ) was reaored by d l a t l l l a t l o a aadar rotated 
pressure* Tlie reaalalag l iquid waa di lated with water (39 a l ) 
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mid allowed t » stand l a tha aoltl for 13 b ra . Tha o r r a t a l l l a a 
3p>-«hlaroatioleat-S-aa-7-oaa (UXXII) aaparatad^waa 
raaorad hy f l l t r a t l o a oadar aaotlon aad waahad with aaatla 
aoid (S0«) . Raoryatal l laat loa fraa l ight aatrolaua-athar 
gar* tha fcatooe( IXXI I ) (« .8 g ) t a .p . 144-143° ( rapor tad 4 2 
a .p . 145°)• 
3^-Chlorooholaat«-g-aa-T-o«a aaiaa (L ) 
A atxtnra of tha Ira ton a (1.XXI1 ) ( l . 7 S g) hydroxyI*alas 
hydrochlsrlda (4 .3 g ) , sodlua aoatata t r i h j d r a t a (T.O g) aat 
asthaaal (90 a l ) was haatad sadsr ra f l ax far a hra oa a watsr 
hath , gxssss of tha io l f»n t waa rsaavad tmdsr radoosd pressure 
and tha rastdas poured In to loa-ooolad wnter. < The orude oxlaa 
(L) thas obtained waa f i l t e r e d , a l r -dr lad aad reeryetal l lsed 
froa l igh t ostralaaa-ati iar (1 .30 g ) , a .p . 1 M ° ( raportad 4 9 
a .p . i « T ° ) . 
Lead ( I T ) aaatata a * d a l io a » f «—xt lao-oVal ia loetaaa f x L i ^ t 
6j>>Aaato«y«o^attraa»»gN-aholaataaa ( U ) aad got—atsar-aFV 
altroofaoloataas ( U I ) 
" Lead ( I V ) aaatata ( 1 . 0 g) was assad e s r t i s a t s W ts a 
• t l r r a d solat loa af sxtas ( I U I ) ( 1 . 0 g) t a n a n a * (ft* a l ) 
aad aoatlo asld (10 a l ) . f a * a lx tara was s t l r r s * at rasa 
taaparatura far 3 hrs aad tha aolveat *aa raaorad oadar 
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reduced nr»i»uro. The re aid tie was taken up l a ether and the 
so lut ion v«« washed success ive ly with writer, aoditai blearboaato 
( 5 * ) , and water, and dried w a r aaditai sulphate . The reaoval of 
the so lreat gars an o i l which was ohroaatographed ovar s i I l e a 
gat (30 g ) . Slut Ion with l ight petroleum gave a blue o i l y 
product, c r y s t a l l i s e d froa aethaaol (U) (40O a g ) , a .p . 88° . 
^ • a x . 1 T 5 S ( ^ s ^ 0 - ) * t»M ( -H-0) , 1M0 aad £338 aw*4 (C~0) t 
&3.9* (a C5-« aad C7-4| t) t i . 9 1 (CjijCOO-) and aethyl s l gaa l s 
vara appeared at 6 l»t» 0*9 aad 0.8 ( f a r 5 aethyl protoae) . 
taalysis. Foundi C, 7S .7 t | Ht iO.Slt »# 3*03* 
C29H49W)3 r « < l a & r M * G» **•**! H» l°**l »t 3 .08* . 
Further s ta t ion with l i gh t pstrolaua-etaor (20»l)
 Sare 
a white so l id which vaa raory»t a l i i sad froa l ight ^etrolsua 
( L t l ) (300 a g ) t a . p . 130°. " ^ ^ i 1 * * (CM^COO-), 1855, 1335 
( - W 2 ) , 1330 aad 1330 aa*1 (C-0 ) | cS 3.13 (d,d C6o(-£)t 3 .1 
( S , CH^ COO) «ad aethyl s l g a a l s vara aaaa at 6 0»93» 0.84 0.75 and 
0.68 ( far 5 aathyl protoae) . 
Aaalyaisi roaadi 0 f 73 .0 | Hf 10 ,38 | N, 3 .89 . 
C39*49*>4 *•«!***•• * C9 **•• ! *• 10»8| », 3*94$. 
4*M mrfflritf tf fp*tttitaT--rHii^r^»H^<^fitfi«t(>yih 
The altroaaaaatata asaasaad ( U ) ( 1 0 0 ag) waa dissolved 
l a ethanol (IS a l ) . To th i s waa *&*•* 30% hydroehlorle aald 
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( a a l ) aad taa a lstara waa r t f l a n l aa wetor bath for % ar« 
Tha aatweat wo* r m r i i aador radoaod aroaaara aad tao re eld wo 
extracted « l t h ether. The ethereal •o lat loo waa vaehod 
stteeeeelveljr with water, eedlwa blearbeaate eolittloa (g$) ead 
vator , aad dried «r«r aaaydroae aadtaa ealphate* Crystal 11 aa-» 
Hon froaAetheaol gore taa ketone ( U I I ) ( d O a g ) , a«p« f # ° 
( reported 3 8 » ,» • » * + • * ) • 
(¥0 m* ifhfyHilttt^nr'f^iiilirniwlittfftf (¥H) 
Lead ( I V ) aoetote ( f«o g) t u added p « r t l w « U o to a 
• t l r r o d solution of oxtao ( X L I I I ) ( 1 . 0 g) l a beaseae (2B ml) 
aad aaetie M i d (15 a t ) * Too atxtare woo s t i r red at raoa tea* 
peratare for 3 are and the solvent waa reaored wader roduood 
pressure. Tao real do* waa taken t a other, weaned soooesslTelr 
with water, eodioa blearbeaate (»* )« aad water* aad waa dried 
ever aodiwa salaaate artsy dr»aa» Two eolveat waa evaporated aad 
tao aaly raatdaa earoamtagrapaed arar a l U a a gat ( t o g ) . filotioa 
with l i g h t p e t r o l s — e t h e r ( M i l ) gara a biaa a t l y predaet (u r ) 
whlah waa e r r at a l l * aad f raa U g a t petreleaa ( I W i | ) , a . a . i t * . 
\ J a M r 9 lTT f 9 i t * * (OBjOOd-), f jga ( - « • • ) , l l l # t I N I , H e * , U t S waf*-
(c-o)| s 4,tt <»r, es«-t>9 *•« (•• o w aad on* , ) , t.#(«fq|J0QO-)# 
i , t ( s 9 08 ,000 ) , 1 .0 , O.OT, 0»«a < * , ClO-Ch^f Ott^Cfg aad ather 
• a t a r i preteae) . 
Aaalyale, r i a a t i C f T l .aS| H, t . M f » t a . f . 
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Farther • l o t i o n with l ight pat ra le oat-other ( t o i l ) 
gmrm (VTl), r e e i y a t a l l l s e d from l ight aetroleaa (300 mg)9 
a.* . i i a ° . ^mmXm tTTOf 1T38 (CH3C0O-)f 1M0 (-W0,,), 1330, 
1940 ©a"1 (C-0) . 6 « * W (Hrv C 3 0 ^ ) | 3 ,1 ( d , 4 , 0«o<-a# J.T Md 
4 * « ) , 3 .1 ( 3 t CTjCOO-), l # 9 3 ( 3 , C5 CgjCOO-), 0.94 ( 9 , OfO-tigg), 
0.T0 (C13-CHa), 0.81 e*d O.TS (ether aetar l protows). 
Analysis. Powdt c, • • •39 | a, 9*S8f >rf a.40. 
C31R81MOe requires t Cf 6v # Tt | U, » . M | Jf, 3*63*. 
Acid hydrolysis of a p . o ^ l a e o t o s y ^ o i - i i l t r o s o - g c ^ f t o l e e t a a e lutu 
3 ^ d r o * T - o ^ - e h o l o f f t a n t («*!») 
The a l troso ooapouad (L,V)(100 eg) waa dissolved In 
ethanol ( i s • ! ) • To th i s w u added 30$ hydroohlorlo a d d 
( 3 • ! ) and the Mixture was refluxed on water Bath for 1 hr . 
m o solvent waa reeoved aader reduced pressure and the residue 
was estrootad with e ther . The ethereal solut ion waa waahed 
euooesslvely with water, sodlasi elaarea**te aolut loa (•*) 
aaut water aad dried erer anhrdreue •odftaai sulphate. C r y s t a l l l * 
•atIon frwa) ethaaol gave the hydros? kotos* (UVII)(40 a g ) , 
•a a, 
• • » • ead «••••>• 143 • 
206 
laad (TV) aaatata oxiaatton of 3p-^droar-4-a«ifJiaa-a0<~ 
ahalaataaa ( X M T ) t 3 f M ! r d r a « r . f t p ^ a a t a * y . 8 < ^ i t r a a o ^ -
ahalaataaa (unit) a»d 3p-hydroor«5 ^ • 0 < t o « r . « ^ l t r o 0 h o l > a t « T f 
Wad ( I T ) aaatata (1*0 g) w u addad pert ioaaiaa to a 
a t i r rad aolat iaa a f axlaa (XUIV)( i .O g) l a k t i M M ( » ml) and 
aaatia aald (10 a l ) . Taa a iatara waa a t i r r a d at roo i taaaaratara 
for 9 lira aad tHa t o l r t o t waa thaa raaav«d oadar radaead 
araaaara* Taa raaidaa i s takaa up t a ataar and waaaad with 
water* «odi«a aiaaraoaata ( 5 # ) f aad watar, aad waa driad ovar 
•adiaa aalpaata • Taa aalvaat waa araparatad aad taa o i ly 
raaidaa aaroaatagraphad mr a l U a a gal (30 g ) . Elat ion with 
l i «h t patrolaoa-athar ( 3 i i ) affardad alaa aolfd ( L V I I I ) aaiaa 
was raoryatal l iaad from l igh t patralaaa (300 a g ) f a .p . 108°. 
")) 3830 ( -0H) , 1755 (CHjCQO-), 1555 ( - « - 0 ) , 1335 aad 
1330 awT1 ( C - o ) . 
Analyst*. Faaadt C, T3.34| H t 10.38f H f 3.87* 
c
»
R 4 « ! f 0 4 * • * * * * • • * ° * * * • • • • a 9 io .30 | « , 3 .90* 
Partaar a lat toa with l ight patralaaavataar ( 4 t l ) a f ford** 
( U X ) waiah waa raarjratalUaad f raa aataaaol (490 a g ) , a .p . 170*. 
ymmx 3939 ( 0 - * ) , 1790 (CBgOOO*), 1999, 1399 ( - a * , ) , 1230 aad 
1310 awT* ( < M » . 
Aaalyal* . Faaadt C, 7 0 . 8 i | B, 9 .99 | » f 3 .83. 
C39a4aK°5 r # * a 4 r # a * C» 7 0 « 9 T I H» • • • l M» 3.88* 
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Aerlattoa of 3| ^ydroxr^J^ao^toanr^o/^il tro»oohQl>at«i«( L V i i i ) 
A ntxture of 3p-hydro^r-«Pr-aoetoxx-6c^^iitrosoohol««t«ao 
( W i l l ) (100 a g ) , pur i f ied pyridine (0 .6 a l ) Md freshly 
d i s t i l l e d eoetle anhydride (0 .4 a l ) was allowed to stood at 
rooa teaparatara for 48 h rs . tha raaatioa a lxtore woo poarad l a t a 
vatar aad preelpl tete tana obtained «aa extrooted v i t a otoar. 
The ethereal solution vaa weaned with vatar* d l l . u c i ( a a t i i i 
free froa pyr id ine) , va tar , NTaffCOg solution ( 3 i ) t vatar oad 
dried orer aaaydrona sodiua sal photo* Jteaoral of the solvent 
provided (LV)(80 ag ) , a . p . oad »#a*p« 8 t ° * 
Aorlatioa of 8[^ardro«y«ao^aaatogr 8j3««ltraaaolontaao iLix) 
A a ivture of 3B-aydro*y Sc^-aoetory-dB-nl troeholesteoe 
(MX) (100 ag ) , pur i f ied pyridine (0 .6 a l ) and freshly d i s t i l l e d 
soetio anhydride (0 .4 a l ) woe ollowed to stood at rooa teapera* 
tare for 48 ara* Too raaatioa aaxtare vaa poured into vatar 
and praaip i ta ta thoo oataiaad vaa axtraatad v i t a ether. The 
ethereel solution vaa washed enaoeiolrely v i t a vatar , d l l . a c i 
( n a t i l t f ree f roa pyr id lao) , water, SaflOO, aa ia t iaa ( 8 * ) , 
vatar aad dried mm* aaaydroaa aadlasi •a taaa ta . diaawal a* 
tao solTeat provided (fc*l ) (88 a g ) , a*p. aad • • * * * • i t f * « 
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hmmA (TV) aaatata oxidation of 3p-aaloro-d«-o«latao-8pfr. 
oaoloataao (TLV)i3p>-Chloro.fte^wtogr-^o(««ltrogo-^c^«K>hol««t*af 
(UX) and 3p^h lor»^o^«« toxT .a |3^1 t rooho i * . t *« * ( m ) 
L*ad ( IV ) aaotato (1*5 g) w u addad portioaalaa to a 
s t i r rod solution of oxlaa (XL/) ( 1 .3 §) l a aaaaaaa (40 a l ) aad 
aaatia aetd (20 a l ) . Th» aistaro woo a t l r rad at rooa t • • p a r a -
t a r * for 9 hrm* The aolvsat was than roaorod andar radaoad 
orooauro. Too roaidaa waa takaa ap In otaor and waaaad 
saoaaaolrolr v i t a wator9 sodlua aioarooaata ( S i ) , aad watar, 
and was drtod oror sodiua aalpaata aahydroaa. faa aolvaat 
waa ovaporatad aad tha raaldua" aaroaatagrapaod oror a i l i a a gal 
(30 g ) . Slution with 11gat patrolaaa-otaor ( l S t l ) foralsaad 
(hX) aa a blna solid whleh ia roar? at a l i i sod froa aothaaol 
(500 ag)9 a .p . 138°. ~9mnXm tU9 (CHjCOO-), 1555 ( - » « 0 ) , 1240, 
1310 (C-0 - ) and 720 aa" 1 (C-C1)| <£ 3.58 (CStf-ti), 3.08(a9 C5-g 
aad CT-f la ) , 1.95 (CMjCOO-) and aatayl s ignal * appaarad at 0.959 
0.90 aad 0.50 ( f o r 5 aatayl protoaa). 
Aaalrala. Poaadt C, TO.Mf «• •»70 | H$ 2.90 
CjaH^ClHOj roaairoat C9 T0.d0| a , 9.T3?| M, 2 .83* 
rar taar a la t l aa a l t a U g a t patrolsaa atasr ( M i l ) 
faraiaaad (ItXl) wfciaa was roarrat a l i i aad froa aataaaol (350 a g ) , 
• . » . i » I % ^ ! * • § (Ca^COO-), 1551, 1140 ( - « , ) , 1340, 1330 
(C-O-) aad TtO « • * * (C-451), & 3.TO ( C * * £ ) 9 3 . i ( d 9 d 9 0*of§9 
J.T aad 4 Ha) , 2 .1 (CJ^COO-). tfstarl algaals war* appaarad at 
& 0.94 (C10-Cg t>9 0.#4 (C13-C»3 ) , 0.83 aad O.Ta ( f a r 5 aatayl 
protoaa) . 
2 
Analysis, founds C, *S .30 | H, 9.40f Ht a .Tt. 
C39 I !4801W)4 r 9 ^ t t i r 9 S t °» « « - 3 3 l »• 9 . 4 3 | H9 3 .75* 
Aald hydrolysis of 3 f ^ b l o r o ^ ^ e t o » y ^ c W t r o s o ^ -
aliolaataaa (Lt) i a j ^ a l o r o ^ a - o h o l e s t e a ^ l - o n e ( LXII) 
Ttis a l troso eowpooad (LX)(100 ag) was dissolved l a 
sthanot ( i s • ! ) • To th i s van addsd 20* bydrooalorlo Mid 
( 3 a l ) and the alxture was refluxed on watar HatH for 1 h r . 
Tha solvent van raaavad under reduoed prmmmurw and the rasidua 
was ertrooted with e ther . Ths ethereal so lut ion was washed 
sueoess lyely with water, sodiaa aioaraonata so lut ion (5 4) and 
watar and drlad over anhydrous sodltaa sulphate. Crys ta l l i sa t ion 
fro* «*tfcaaol affordad ths Ketone (kXII) (50 a g ) , a .p . 137° 
(reported 3 7 13»°) . 
Load (TV) aaatata n i d a t i o n of 3p^rosH»d-a«i1na«aW« 
cholest ana ( XLVI )t 3p*raa»»o6-aaata«r««o<«»ol traaa-go<-
aliolaataaa ( L P I l ) sad 3(3^ro«*>^-aoeto«r^fi-«ltro<,hol, 
Load (IT) aaatata (1*0 g) waa addad portiaawlae ta a 
s t i rred solut ion a t axlae ( f U t t ) ( l . O g) l a taaaaaa ( M « l ) 
and aaatio aald (30 a l ) , THa a l s tara van atlrrad a* 
teaperature for 9 lira and tan aalvaat waa raaavad 
radaoad pressors . The residue waa taken ap l a ntaar, aaaaod 
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aaeoevalval? with water, aodlua bicarbonate (S*) 9 M I water, 
ana arte* with anhydrous eodlaa attlphate. The a d v e n t was 
evaporated off aad tha reeldue obtained was earoaatograplte* 
over at I l ea gal (30 g ) . e la t ion with l i g h t petroleua afforde« 
bine oo lour ad eoapotand ( L H I I ) , r e e r y s t a l i i s e a from l i ght 
petroleaa (400 e g ) , a . p . i l l * . ")) ITS* (CUjCOO-), tSaft 
( -S«0) 9 1239 and 1038 tmT1 ( O 0 ) | b 3*70 (C30f*), 3*04 ( a , C3~g 
and GT«g3)t 1.90 (CHjCOo-) aad aethrl s igaala war* aaaa at 
0 .97 , 0 .86, 0.T8 aad 0.73 ( for 3 aathjrl proton*). 
An air el 4. Founds C, 34 .87 | H9 8 .7S | M9 2 .58 . 
C
»
R 4 8 , r J W 3 reqnireei C9 64.68f U9 8.93f M9 2 .60* 
Fart bar e la t ion with l ight petroleuav-ether ( 2 0 t l ) 
furnished (LXIV), raorratal l l sad froa l ight petroleua (330 ag) 
« . p . 110°. ^)>mmXm 1 T 6 5 (0a3COO-)t 1345, 1333 ( - W j ) , 1340 
aad 1300 oa"1 (0«O)| & 3,88 ( a , C3o(-«), 3.13 (dd, C6-4J, J.T 
aad 4 H«)9 2.05 (CHjCOO-) and aethrl algaala ware aaaa at & 
0 .85 , 0 .75 , 0.88 aad 0.60 ( f a r 3 aethrl protoae) . 
An air e l s . Foanni C9 8 3 . 8 0 | H9 8 . 6 4 | N9 3 .30 . 
C3»H4«Br*°4 *•*•»*••» C, 83«80f H9 8.661 M9 3 . 8 3 * 
2 1 , 
Aotd hrdrolrsU of 3p*roao-6p-aoatOflr-*o(.-altroao-oW-. 
oholostano (LXlI lh 3p-Broao-3eWoholo8taa-a-one (bxy) 
Tli« nl trosoeoetate ooapoaad (LXIII)(iOO ag) vaa disso lved 
to ethanol (IS a t ) . To t h i s vaa added 20* hydroohlorie aold 
( 3 «1) and the ai s tore was re f I axed on vater oath for t a?. taa 
solvent was reooved aader reduced pressor* aad taa resldoa 
extracted v i t a ether . The ethereal so lut ion was washed 
sucaess ively with vater , sodioa blearbonate so lut ion (5*) aad 
water aad dried over anhydrous sodiua sulphate . Crys ta l l i sa t ion 
frov aetnaa* 
a . p . 133 )• 
f a thaaol afforded the ketone (LXV), a .p . 126° (reported 3 8 
Load (IV) oostate oxidation of 3p»iodo«»6-oxlalao-3cX«» 
oholostano (XLVIl)t 3£>-Iodo.«p-aoetoxy-6^-nl troao-3^-
oholest one (L.XVI) and 3p-jodo.5o<-aootoxy.6p-nitrooholeataaa 
( L * m ) 
Lead (XT) aaatata (1*3 g) was added portlonwise to a 
s t i rred so la t loa of oxlae (XLVII)(i .3 g) in ben sane (30 a l ) 
aad a o s t i e aaid ( I f a l ) . The atxture vaa s t irred at rooa 
teaperature for 3 ars aad taa solvent vaa then reaovad aadar 
redaoed oreosare. Taa raaidaa vaa takaa aa l a ataar (1T0 a l ) , 
vaahed sneoaasively v i t a voter , oodlaa hioarhoaata oolot ioa 
( 5 f ) t aad water, aad vaa dried with aodiaa sulphate aahydroaa. 
On evaporation of taa solveat residue vaa ohroaatograshed 
over e l l i o e gel (30 g ) . Elation with l ight petroleaa~ether 
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(lOtl) afforded blue solid (LXVI), raary at alii sad froa 
aatnnaol (450 •«), a.p. 170°. ">> „, 1T40 (CH.C00~), 1553 
• a * . 3 w 
(-*»O),124O,122fon~'(C-0)| 6 3 .93 ( • , CSof4l)f 3 .13 ( a , C5-U 
•ad CT-fl2), 1.90 (CHjCOO-) aad aatayl s l g a a l s vara • • • a aft 
0 .99 , 0 .79 , 0.08 aad 0.60 ( for ft aatayl proton*). 
Analysis. Foundi C, 59 .45 | U9 S.Olj Mt 2 .37. 
CggftjglMOj rsottlraas Ct 99 .48 | Hv 8.30f H, 3.39$ 
Partasr alut ion v i t a l i ght patrolaoa-stl isr ( 9 t l ) 
affordad (LTVII), crystal11 sad froa U&at patroiaaa (330 a g ) , 
« . p . I i 0 ° . •~^Ji<w# i*?0 (CHjC00~)f 1M0, i330 ( - « 0 a ) t 1360 
aad 1210 o V 1 (C-0) f £>3.98 (a v C3tf-*)t 3 . 2 (*©;, Cdc^I, J .7 
aad 4 H«), 2.09 (S v CH^COO-), aad aatajrl s ignals ware aaaa 
at 6 0 .90 , 0 .89 , 0.93 aad 0.71 ( for 5 astoyl protons) . 
taalysls. Fotmdi Ct 37.73f H, 7 .77 | X, 2 .31 . 
C29H48™°4 r # a a l r « « » c» 37 .90 | H, 7 .99 | H, 2.32$ 
Load (IV) aaatata a a i d a t f a »f 34.5-crolo-6-o»laino-«o^«aols»t—» 
(TLlI)»^.S-<^ol»-»c<-«hoUstaa-«-oa« ( W i n ) . a* * - d l aaataar-
SOlaaalaaftaa.*—aa ( m i ) aad Sfilo^laaaftaay-aaUaaalaataa-
a—as (LIX) 
Load (IV) aaatata (3*0 g) waa addaa portioaaisa fta a 
• t l r rad so la t loa af as iaa (XLIX)(3.0 g) ta fcaaaaaa (40 a l ) 
and aaatia aald (IB a l ) . Taa ai s tars waa rsflaaad aa aatar 
bath, for 3 bra. Aftar taa ooaplatlon of taa rsaat loa , taa 
2 1 H 
«oW#nt was evaporated to dryness under reduced pressure* The 
residue was taken up In ether and washed sneeess lvs ly with 
water, soditm sicarbonate so lut ion ( 3 < ) , water and dried over 
soditta sulphate (anhydrous). The eolvent was eraporated to 
dryaess and ehroaetographed orer s i I l e a gal (40 g ) . Elation, 
with l ight petroleaa-ether ( 2 0 f l ) y ie lded (LXVIII), reorye-
t a l l i s a d from Methanol (130 a g ) , a .p , end a . a . p . 96 . 
Stat ion with l i g h t patroleua-ether ( I S s l ) y ie lded 
(! ,*!*) , whioh was reoryeta l l i sed froa aethaaol (200 a g ) , 
a . p . and a .a .p . 1T0°. 
Farther e lut ion with l ight petro leuwether ( 1 5 s l ) 
afforded ( L U ) , as a nonorystalUsable o i l (390 a g ) . ~S) 1743, 
1T55 (CHgCOO-), 1T10 ( C O ) , 1235 and 1320 oa"* (C-0) | & 5 . 2 
( a , C3oUl, wl m 16 Hs) , 4 .3 ( b r , e , C7p-a) f 2.12 and 1.95 
( 3 CHjCQO-) and aethyl s igna l s ware aaea at <£ 0 .88 , 0 .82 , 
O.TO and 0.50 ( for 5 aethyl protoae) . 
Analysis. Pounds C, 6 9 . 9 3 | H, 9 . 9 3 . 
C 3i n 50°5 p # <J , r t r»a * c» T *«l° l B t » • • •> 
neaetloa ef 3 ( > - a e o l o y - T - o ^ a f t a M a e | m f ss>ftHf) s i l l 
lead (IV) aeetatet 3p-Aootosroholost-8-ea-T-«ao ( M m ) 
Lead (IT) aeetate ( 1 . 0 g) was added aartla«wlae to a 
at irred solution of oxlae (XUX)(i .O g) fa beaeeae (25 al> 
aad aoetlo aeld (10 a l ) . The Mixture was s t irred at rooa 
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temperature for 4 hre and the solvent was then r t n v t d andar 
raduoad preaaure. the realdue waa than taken up in ether and 
ttia eo lat ion waa waahad suooeesively with water, MeHCo. aoiut ion 
(5<) f watar and waa drlad over anhydrous aodlua aulphata. The 
solvent waa evaporated of f and ehroaatographed over a i l i o a gal 
(20 g ) . e l a t i o n with l i gh t petrolana-ether <18$i) yialdad 
(L*Xl) t reoryata l i i cad froa l ight petroieua (T50 a g ) , • • p . 4 1 
and a . a . p . 161-162°. 
Hoaetloa af 3&-ohloro-T-OTlsjlnooholest-»3-eae( L) with land {IV) 
ao«tatet3p-Chlorooholeat-S-on-T-one (LXLl) 
Load (IV) aoatata ( 1 . 0 g) waa added portienwiaa to a 
atirrad aolution of oxiae (L) (1 .0 g) in dry benzene (35 a l j 
and aaatle aold (10 a l ) . Tha mixture waa atirrad at room 
teaperature for 4 hra and tha eoivent waa evaporated to under 
raduoad preaaura. Tha realdot waa taken in ether and waahad 
eaeoeeelvely with water, aodiun bicarbonate aolution (5%), 
watar and dried mmr anhydroua eadiua aulphata. tha solvent 
waa evaporated and ehroaatographed over a i l i o a gal (30 g ) . 
Mot ion with l i g h t petrolena-ether ( t i l l ) afforded (LXXI), 
reeryst a l i i wed froa aethaaal (TOO a g ) , a j ,p . 4 a and sua. p . 144*. 
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